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Technology is fighting the 
war against terrorists 


No one can fail to be alarmed at the recent terrorism 
attempts against Glasgow Airport and a number of 
London night spots. It was only by very good fortune 
that the car bombs failed to explode and the attack 
at Glasgow was stopped at the last moment. Even 
more alarming are the reports that some of the people 
involved are foreign doctors who have attempted to 
gain entry to Australia to work in our hospitals. 


Some people have implied that the terrorists 
were inept because the bombs did not work. It would 
have been a different story if they had exploded, as they could normally have 
been expected to. Then the terrorists would have been regarded as successful, 
of course. After all, the car bombs used the same methodology as has been used 
with monotonous regularity in Irag and other parts of the world. So people in 
the UK have been truly fortunate. 

The good fortune was extended because the unexploded car bombs revealed a 
great deal of forensic information, especially from the mobile phones which were 
to be used as the triggers. It turns out that the phones were rung several times by 
the bombers, to trigger the explosions. All of this information and a great deal more 
has been gleaned from the phones, including some of the links to Australia. 

Even if the bombs had gone off, it is likely that the authorities would have 
been able to retrieve the SIM cards in the mobile phones and their investigation 
would have progressed rapidly from that point, as phone call and SMS message 
records on them were all linked up. And even without the phones, the authorities 
would have been able to make quite a few connections back to the bombers via 
the vast number of CCTV cameras which are used throughout London. Not only 
would these cameras have been used to reconstruct the bombers’ car journeys to 
their final destinations but many of these cameras would also have number plate 
recognition to make the job easier. 

Even so, it would presumably have been a monumental task even with the 
assistance of sophisticated computer technology. No doubt face recognition tech- 
nology would also have been used as well, so ultimately, the terrible web woven 
by these evil people would have been unravelled. 

In case you are wondering, while not in the same quantities as in London 
and other major cities worldwide, there are now considerable numbers of CCTV 
cameras employed around major Australian cities. You would hope that, with the 
strong connections that Australian anti-terrorist authorities have back to the UK, 
they could be used to detect or unravel a terrorist attack here as well. It seems 
likely that an attempt could be made at some time in this country. Let us all hope 
that no attempts are made. 

Lest anyone rest easy that the authorities are on top of terrorists, nothing can 
be further from the truth. Would-be terrorists can be expected to learn from past 
mistakes and they are likely to take more precautions against any detective ef- 
forts after their attempts. If you want evidence of that, one only has to see how 
people robbing auto teller machines have adopted masks and other measures to 
prevent identification from the inevitable camera surveillance. Terrorists will 
do the same. 

As one who finds the increasing camera surveillance throughout our cities and 
on the roads disquieting and a challenge to individual liberties and privacy, | have 
to admit that this “big brother” technology can have a good side if it prevents the 
carnage that occurs when terrorist attacks are successful. 


Leo Simpson 
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Off grid power for SLES. transportation, 
security and telecommunications industries 


Generate electricity without combustion, without sunlight or wind, 
without pollution. Fuel cells are small, lightweight and portable, quiet, 
have no major moving parts and require no maintenance. They have an 
expected operational life exceeding 8000 hours of run time. 


5 litre and 10 litre fuel cartridges are available. For example, an off-grid 
video camera will operate for up to 8 weeks on a single 10 litre fuel cartridge. 


Technical data 


Model 600 1200 1600 


Charging capacity 600Wh/day 1200Wh/day 1600Wh/day 
50Ah/day 100Ah/day 130Ah/day 


1 AY 12V 
24V available on request 

Nominal Power 25W 50W 65W 
Nominal Current 2.1A 4.2A 5.4A 
Fuel consumption 1.1 litres per kWh. 1.3 litres per 100Ah 
Weight 7.3kg 7.5kg 7.6kg 
Dimensions (L x W x H) 435mm x 200mm x 276mm 
Batteries 40 to 200AH recommended 
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BATTERY BOOK 


WWW. batterybe 0 COM 
DC POWER FOR CRITICAL COMMERCIAL 


AND INDUSTRIAL APPLICATIONS 
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Poraa Magica ears: 
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Pcsanedrapiic instrumentation 
Hemote area power 

Railway signalling 

Roliing stock 

Aviation 

Military Systems 


Ph: 61 89 302 5444 
or order on line @ 


Nominal Voltage * 12V 


@ 100% availability 
Maintenance free and absolutely reliable. Even under extreme climate 
conditions it ensures 100% availability of your equipment. This is a 
decisive advantage, especially in hard-to-reach areas or with critical 
applications such as observation posts. 

@ Fully automatic 
Automatic charge control, continuously monitors battery status as it 
powers your electrical equipment. If the battery's voltage sinks below the 
level pre-programmed by the user, the fuel cell activates, charges the 
battery, and then automatically shuts itself off. And it does so without any 
user intervention. 

@ Remote Control 
Each fuel cell can be connected by an interface adapter to any RS232 
interface and serviced/monitored using a cellphone, laptop or PC from the 
office. 

© Theft Proof 
Solar cells need to be placed out in the open where it is difficult to protect 
them against theft and vandalism. The compact fuel cell can be integrated 
into any standard cabinet or box. 

® More Power 
With the control interface you can operate up to 5 fuel cells in parallel, 
giving you a capacity of up to 8000Wh per day. 


Contact: S/omar Battery Industries 
Ph: (08) 9302 5444 Email: mark@siomar.com 
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MAIEBAG 


Letters and emails should contain complete name, address and daytime phone number. Let- 


ters to the Editor are submitted on the condition that Silicon Chip Publications Pty Ltd may 
edit and has the right to reproduce in electronic form and communicate these letters. This 
also applies to submissions to “Ask SILICON CHIP” and “Circuit Notebook". 


Microphone mute 
circuit is crude 

I have some reservations on the 
microphone mute circuit published in 
the Circuit Notebook pages of the April 
2007 issue. First, there is no provision 
for powering the FET in either version. 
Phantom power provides 48V, with 
positive on both pins 2 and 3, negative 
on pin 1. The battery-powered version 
does not connect the battery negative 
to the circuit. 

Second, itis very poor audio design 
to short out a signal path, especially 
a low level one such as a microphone 
or to impose anything prior to the 
preamp. Normal muting is done by 
interrupting the signal by either a 
hardware switch on the microphone 
body or in the mixer, or more usually 
by a VCA such as a noise gate. 

I used several methods of control 
of leakage on front of stage mikes as 
far back as 1972, when I designed the 
Grateful Dead’s Wall of Sound system. 
We used two instrument-grade dif- 
ferential mikes which cancelled in a 
preamp and inverse summing circuit 
at the mike mounting. Later, a VCA cir- 
cuit was built with an industrial-grade 


Conventional current 
flow is logical 

I am compelled to comment on 
the letter “Electron Flow Versus 
Conventional Current Flow” (SILL 
CON CHIP, July 2007). 

In simple terms, if one considers 
electron flow, then upon connection 
of an external circuit to a DC volt- 
age source, the positive terminal of 
the source can be said to attract an 
electron which, once moved, leaves 
a positively-charged “hole” in its 
place. Another electron in the string 
will move into this “hole” and, in 
turn, leave a hole in its place, and 
so on. 

As this process continues, all 
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switch pad (such as is used to control 
heavy machinery) and connected via 
an insert jack on the mixer. 

The switch pad must be sourced 
from an industrial machinery dealer; 
I had to go to the US for mine. All of 
the commonly available switch pads 
are lightly constructed of flimsy foil, 
easily damaged and very unreliable. 
This is very important to allow a quick 
bypass in case of failure of the pad or 
circuit. 

Today, in my PA I use the same in- 
dustrial-grade switch pad with a sim- 
ple signal generator to feed an 800Hz 
tone into the key insert on a Drawmer 
201 noise gate. The use of a noise gate 
allows a precise adjustment of the 
attack, delay and amount of signal 
reduction during gating; a total mute 
is neither necessary nor desirable. 

Bear Stanley, 

Atherton, Qld. 


Flashing CFLs may be 
due to leaky switches 

I read with interest the letter (Mail- 
bag, page 4, May 2007) about flashing 
CFLs when the power is apparently off. 
I live in a house built in the 1960s and 


electrons move from the source’s 
negative terminal to the positive 
terminal. 

However, if you think about the 
direction of the “hole” movement 
in the above process, it is effectively 
moving in the opposite direction; 
ie, from the positive terminal to the 
negative terminal. Thus, current 
flow can be thought of as the move- 
ment of electrons from negative to 
positive OR as positive charges mov- 
ing from positive to negative. 

Personally, I am happy with the 
conventional current flow method as 
used in SILICON CHIP magazine. 

Terry Ives, 

Penguin, Tas. 


I too had the same problem with fluoro 
lamps flashing spuriously. 

I put the problem down to leaky 
switches. They were the old PDL ones 
and were full of dust and they don’t 
actually provide good isolation, espe- 
cially when 30 years old. 

I had on previous occasions tested 
the circuit while the switch was turned 
off and NO LAMP fitted. A digital 
multimeter confirmed that 230VAC 
was still present, however there was 
not enough current to light an in- 
candescent lamp. I changed the light 
switch for a new one (also by PDL) 
and the problem (same symptoms 
you describe), with the CFL flashing 
spuriously, went away. 

I have to say that leaky switches are 
common and a wall switch shouldn’t 
be relied on as a means of isolation. 
I think you will find most electrical 
people are warned about this in their 
training. Removing the fuse (or wire 
to breaker) is the only sure means of 
isolation. 

I do wonder how much energy is 
being wasted by leaking switches, on 
a national or an annual basis. 

Alex Scott, 

New Plymouth, NZ. 


CFLs will add 
to land fill 

With regard to the CFL debate, I 
agree that CFL development is still 
in its infancy and there are too many 
situations where they are not suitable. 
More progress is needed before they 
can ban the incandescent. 

I actually have two of these “free 
ones” plus one I purchased installed 
in three rooms where they are usu- 
ally left on for a while and they are 
OK. The one I purchased, a Philips 
18W “daylight”, is excellent with no 
turn-on flicker. The two freebies have 
turn-on flicker and an awful “warm 
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Car speedos are 
meant to read high 

Regarding the recent letters ex- 
pressing concern about inaccurate 
speedos, the writers and the Editor 
are quite right about them being in- 
accurate but this is deliberate. 

As a scientific instrument maker 
years ago, I used to repair and cali- 
brate civilian and police speedos. 
Police speedos were the only ones 
calibrated to read precisely (to allow 
them to accurately monitor road us- 
ers’ compliance). Every other speedo 
was calibrated to read about 4km 
high at 60kmh (or about 6% high). 

However, all odometers are cali- 
brated to read accurately. Traditional 
odometers are gear driven (not read- 
ily adjustable), while speedos are 
magnetically coupled (to allow ad- 
justment). Modern electronic odom- 
eters are similarly hard to adjust. 

The reasons for this are that it 
is impossible to maintain an exact 
road speed as indicated by your 
car’s speedo. Imagine trying to stay 
on exactly 60km/h or 100km/h; the 
only way to stay within the limit and 
avoid a fine would be to keep your 
speed below the limit indicated on 
your speedo. A leeway of a couple 
or so km/h allows the driver to keep 
the needle near the required speed, 
without suffering nervous tension 
trying to monitor and adjust their 
speed. 

I am concerned that some may be 
tempted to calibrate their speedos 
precisely and therefore risk driving 
at unsafe speeds or being prosecuted 
for it. 

Adrian Leake, 

Tamworth, NSW. 

Comment: you make some interest- 


daylight” colour. I opened up a broken 
one I had and as usual, when these 
things are discarded, they will become 
useless electronic junk to be added to 
landfill. 

In my opinion, the choice should 
remain with the consumer whether 
to buy incandescents or CFLs. Tell 
the government to concentrate on the 
big power users such as air-condition- 
ers, electric cooking and electric hot 
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ing points. In fact, even higher errors 
are called for under the Australian 
Design Rules. 

As we interpret the ADR spec, 
the indicated speed can be +10% of 
the true speed + 4km/h. This could 
result in a car speedo indicating 
114km/h when the true speed is 
100km/h. 

This could lead to real problems 
if the driver knows that the speedo 
is wildly optimistic and then drives 
accordingly. In doing so, the driver 
would still be driving legally (ie, 
not exceeding the speed limits) but 
would be in all sorts of bother if he 
{or she) had an accident and then a 
passenger in the car told police the 
indicated speed at the time! 

We would agree with your point 
about the difficulty of sitting on an 
exact speed were it not for the fact 
that many cars now have cruise 
conirol which makes precise speed 
maintenance a doddle -except when 
going down hills. 

We think you may also find that 
large trucks which have 100km/h 
speed limiting are set quite ac- 
curately and this leads them quite 
naturally to “tail-gate” motorists 
who are sitting at 94km/h (or what- 
ever) in the mistaken belief that they 
are driving at the legal limit. The 
truck drivers are right to want to sit 
at their maximum speed, as they 
quite naturally want to get to their 
destination as quickly as possible, 
so it must be very frustrating for 
them as well. 

Also it does seem quite ludicrous 
for modern cars to have digital 
speedos with such large errors. We 
think it may be time for the ADR 
speedo regulations to be updated. 


water; these use lots more power than 
domestic lighting. 

Salvatore Sidoti, 

Strathfield South, NSW. 


High-resolution 
audio frequency counter 

In the April 2007 issue, there was 
a request for a high-resolution audio 
frequency meter. The Fischer and 
Porter single loop controller of about 


Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without ull fot design 


The AVR570 module DoVe) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1” spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For alittle extra, we load a DS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED’s www site for a datasheet. 


AVR573 Single Board Computer 


This board uses the AVR570 module and 
adds 20 An./Dig. inputs, 12 FET outputs, LCD/ 
Kod, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and software. 


Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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Mailbag: continued 


Technology has 
ignored the deaf 

Technology appears to have sadly 
ignored the deaf over recent years. 
Rapid advances in software and 
miniaturisation have produced the 
current powerful crop of mobile 
phones, yet still the deaf are depend- 
ing on amplification as the only 
“cure”, albeit with sophisticated 
spectrum adjustment. 

Next time you are down the pub 
with your mates, try stuffing a very 
thick sock in each ear and see how 
isolated you become. People will 
look at you as though you were stu- 
pid the third time you ask them to 
repeat something (not just because 


20 years ago did this, as at the time 
many process control devices had a 
frequency output which was more 
accurate than the alternative 4-20mA 
analog input. It used a radiometric 
technique to calculate a high-resolu- 
tion frequency measurement across a 
wide range of frequencies. 

This technique needs a reference 
frequency and three controllable 
counters. It had an explanation of how 
this was done in the manual. To see 
what can be achieved, see the specs 
for the modern equivalent: http:/Avww. 
micmod.com/Docs/Specs/MicroDCI/S- 
DCI-53SL6000_2.pdf 

Graham Shepherd, 

New Town, Tas. 


Chemical Technology 
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of the socks), then soon ignore you 
completely. 

How hard can it be for the bright 
boys to come up with the concept 
of building a speech recognition 
module into a mobile phone, for ex- 
ample? We already have a vibration 
ring tone, a microphone and a text 
display and a multitude of frivolous 
side effects (camera, email, etc). 

Better still, how about a portable 
hand-held device that docks with a 
phone line base but can be switched 
to local mode, allowing it to be car- 
ried at all times to assist in many 
difficult situations? 

Brian Critchley, 

Elanora Heights, NSW. 


Don’t throw out 
those dead CFLs 

I would like to make a comment on 
the proposed incandescent lamp ban, 
as discussed in the April 2007 issue 
of SILICON CHIP. In the States we are 
just starting to use CFLs to replace 
incandescent bulbs. They are slow in 
catching on because it is voluntary, 
not mandatory. I believe they will 
never replace incandescent bulbs 
completely. There will always be a 
niche for them, 

I would like to suggest that people 
save burned out CFLs. You can salvage 
parts from them. They have a trans- 
former, inductors, capacitors (some 
high-voltage types) diodes, resistors 


and maybe transistors or Mosfets 
which can be used again. 
Craig Kendrick Sellen, 
Carbondale, 
Pennsylvania, USA. 


Congratulations on 
the Class-A Amplifier 

I would like to congratulate you 
on the 20W Class-A Amplifier being 
featured in May 2007 and subsequent 
editions. You can be sure it will be a 
welcome addition to many a construc- 
tor’s corner. And many boffins who 
have previously requested a valve 
amplifier would be happy with this but 
is it a solution for those still yearning 
for a good classic valve amplifier? In 
my opinion, No! 

Just recently, we would have been 
content to purchase an offering from 
the spate of Chinese valve amplifier 
imports but there appears to be a lit- 
tle greed governing the prices, as they 
have skyrocketed, putting the cost 
outside the mainstream purchasers’ 
budget. So sadly, we once again have to 
prostrate ourselves and beg for a stereo 
valve amplifier, maybe using Chinese 
output transformers if the quality and 
reliability is there. 

Greg Johnson, 

via email. 


Digital amplifiers 
sound very good 

I was rather amazed to read in the 
letters section in the July 2007 issue 
(page 3) this month that SILICON CHIP 
doesn’t seem to think digital amplifiers 
sound very good. 

You must be listening to some very 
poor examples because I currently 


ELECTRO CHEMICALS 


e Dust Off ° Freezing Spray ° Electronic Cleaning Solvent No. | 


e Electronic Circuit Board Cleaner * Electrical Contact Cleaner Lubricant 


e Video Head Cleaner ° Ultrasonic Bath Cleaner ° Isopropyl! Alcohol 
e Protek ° Contact Treatment Grease ° Contact Treatment Oil 


e Solvent Diluted Oil ° Contact Cleaning Strip ° Circuit Board Lacquer 


° Q43 — Silicon Grease Compound ° Heat Sink Compound 


Contact us to find your nearest distributor: 
sales@rfoot.com.au Tel: 02 9979 8311 Fax:02 9979 8098 
Richard Foot Pty Ltd, 14/2 Apollo Street, Warriewood NSW 2102 
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LP to CD conversion 
software 

I’ve been reading your recent arti- 
cles regarding LP to CD conversion 
with enormous interest. My core 
business involves recovering, clean- 
ing, and digitising audio recordings 
of all types for all kinds of listeners 
and despite the possible detrimen- 
tal effects to my business by such a 
“how-to” article series, it’s great to 
see a focus on retaining and (more 
importantly) preserving our audio 
heritage. 

I know you can’t cover all the 
software that’s out there currently 
and I know myself how hard it is 
to get good software to help protect 
and recover audio recordings. But 
I was really surprised to see the 
absence of any mention of possibly 
the most powerful and flexible com- 
mercially available audio editing 
software, Adobe Audition, and to a 
lesser extent, Diamond Cut (which 
I believe is an Australian software 
development)! 

ve been using Audition since 
the early 1990s (when it was called 
Cool Edit Pro) and I’ve tried every 
software package mentioned in Bar- 
rie Smith’s article (and many more 
besides) and I’ve found all of them 
to be surprisingly inferior in terms 


have in my system a digital amplifier 
which cost me only $70 and which 
because of the quality of its sound has 
completely stalled any plans I have or 
had to build either a class-A or class- 
AB amplifier such as those published 
in your magazine. 

As much as I enjoy reading your 
audio articles and building your de- 
signs, I simply can’t justify the expense 
of building amplifiers when digital 
amplifiers such as the Sonic Impact 
can give me such good sound for so 
little outlay. In Australia right now you 
could easily get at least three models 
of digital amplifier, all under $300, 
that would easily sound as good as 
any commercial solid-state amplifier 
costing up to $1000 or more! 

Of course, they are not powerhouses 
by any means but as long as one keeps 
that in mind and uses them wisely then 
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of flexibility, speed, and ease of use. 
Pm sure everyone has their favourite 
editor or filter software but I can 
assure you Audition allows me to 
do things that the rest of the other 
software mentioned in the article 
can only approximate (at best). 

Try getting ANY of the software 
packages mentioned to load and edit 
an 8+ gigabyte 192k, 24-bit PCM file 
in less than four minutes - and by 
edit, I mean edit down to the indi- 
vidual sample if required! The best 
of the packages mentioned has dif- 
ficulty opening (let alone editing) a 
4-minute 44.1k/16-bit PCM file! [do 
appreciate that not everyone needs 
this kind of power or flexibility but 
it is commercially available and it’s 
easier to use than just about any of 
the packages mentioned. 

The results we’ve had with Audi- 
tion are so good (for all types of audio 
recordings and audio problems) that 
we're even started getting work sent 
to us by the Australian Film and 
Television Archives! Unfortunately, 
Audition comes ata fairly high price 
($A1600) but this software has built 
and is continuing to improve our 
audio recovery and repair services 
every day! 

Peter Naus, Audiography, 

Mitcham, Vic. 


you are rewarded with excellent sound 
quality for very little outlay. 

I have mine partnered with the 
SILICON CHIP valve preamp and the 
sound is thoroughly enjoyable. And 
of course, they are efficient and so 
use very little power (a point which 
was overlooked in the same issue that 
discussed energy conservation!). It is 
for this reason that I wish you would 
focus more on line stages, headphone 
amplifiers, valve buffers, etc because 
the need to construct power amplifiers 
is for me at least gone. 

Rob Knutsen, 

Doncaster, Vic. 


' Comment: You have got to be kidding 


— itis highly unlikely that a $70 dig- 
ital amplifier will sound anything but 
ordinary. In fact, we recently tested a 
15W/channel digital amplifier with 
pretensions to high fidelity. It was flat 


Lower cost, 
more capability... 


> Agilent 


U1252A 


...and designed especially for 
electronics professionals. 


Introducing the new U1252A DMM from Agilent 
Technologies, the world leader in Test & 
Measurement. The U1252A comes with... 


— Dual simultaneous measurements 
— 4.5 digit resolution on both displays 


— 0.025% Basic DCV accuracy; True RMS AC 
measurements 
— Dual temperature; Capacitance 10nF to 100mF 


— 20MHz Frequency Counter; Maths Functions 

— Programmable square-wave generator 

— Rechargeable battery, backlit LCD display 

— Free PC connectivity software for data-logging 
(optional cable required) 

— Built tough and reliable 

— Calibration certificate included 


— 3 year Australian warranty 
...and at a very affordable price! 


$745 + GST 
$795 + GST 


Model U1251A 
Model U1252A 


Download product brochures, view ontine 
demos, and purchase online at 
www.measurement.net.au. Agilent’s new 
handhelds are distributed Australia-wide by 
Measurement Innovation. 


Tel: 1300 726 550 


www, measurement. net.au 
info@measurement.net,au 
Ti Agilent Techsologins :measurement INNOVATION 


See Metter anf Decrees 
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Mailhag: continued 


out producing 7W into a single chan- 
nel and its distortion was awful. Mind 
you, it was cheap! 


Kurrajong Radio 
Museum acclaimed 

My congratulations for the excel- 
lent Vintage Radio article by Rodney 
Champness in the May 2007 issue on 
the Kurrajong Radio Museum. The 
information is very well reported and 
the extensive, detailed photos are very 
informative. 

Hats off to the museum curator, 
lan O’Toole for making such a grand 
effort to establish the museum and. 
for taking such great care in the pres- 
ervation of the historical radio items 
in his custody. 

Graeme Dennes, 

Bunyip, Vic. 


PIR detectors 
have six terminals 

I was reading “Ask SILICON CHIP” in 
the April 2007 issue and I came across 
the question concerning PIR detectors. 
Your answer is inaccurate, Most, ifnot 
all, detectors have six terminals. Two 
are for the supply rail to the detector; 
usually 12V DC but occasionally 24V 
DC and even 24V AC. Two are for the 
anti-tamper loop; these are connected 


ooking for Feal meri 


NOT A REPRINT — Completely NEW projects — the result of 
two years research & development 


e Learn how engine management systems work 
@ Build projects to control nitrous, fuel injection and turbo boost systems 
@ Switch devices on and off on the basis of signal frequency, temperature 


and voltage 


@ Build test instruments to check fuel injector duty cycle, fuel mixture and 


brake and coolant temperatures 


@ Speedo Corrector, Turbo Timer & Digital Thermometer Projects 


Mail order prices: Aust. $422.50 (incl. GST & P&P); Overseas: $A26.00 via airmail. 
Order by phoning (02) 9939 3295 & quoting your credit card number; or fax the details to (02) 9939 2648; or mail your 


to the sub-miniature microswitch 
and monitor the detector’s case. The 
case normally holds the microswitch 
closed, which in turn holds the tamper 
terminals closed. 

The remaining two terminals are for 
the alarm circuit and are connected to 
arelay which is controlled by the PIR 
circuitry. When power is connected 
and the detector has not detected 
movement, these terminals are closed 
circuit. If power is removed or fails, or 
ifthe detector detects movement, these 
terminals are open circuited. 

The alarm terminals do not sink or 
source current in any way (unless it 
is a specifically designed detector). 
They only go open or closed circuit 
through a relay. 

Most, if not all, alarm systems use 
a closed circuit loop on all detection 
circuits as this ensures alarm activa- 
tion if the wiring is cut. The use of an 
“end of line” resistor is also extremely 
common as this allows the alarm panel 
to detect shorts in loops, as when 
someone tries to bypass a detector 
by connecting a short across the loop 
wiring. The panel “sees” the higher 
voltage across its alarm terminals 
(because the end-of-line resistor is no 
longer in circuit) and this triggers an 
alarm. Very few “open loop” detectors 
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are used nowadays as they are too eas- 
ily defeated. 

Most modern panels will also use 
end-of-line resistors of different value 
to allow several alarm zones to be 
monitored by just one set of terminals. 
The Bosch 880 series of alarm panels 
use two different resistor values to 
give two zones per alarm loop. These 
resistors are usually an odd value, eg, 
3.3kQ and 6.6kQ 1% 5W. The 3.3kQ 
resistor is one zone and the 6.6kQ 
resistor is the other zone. 

In this manner, an 8-zone panel can 
be programmed to become a 16-zone 
panel. The zone wiring remains the 
same apart from the use of the two dif- 
ferent end-of-line resistor values. 

Wiring an alarm loop to source 
or sink current or voltage is simple; 
just connect one of these terminals to 
either the positive supply terminal or 
the supply ground terminal, with the 
appropriate current limiting resistor. 
To use the average PIR detector on 
the PC-Controlled Burglar Alarm, I 
would wire one terminal to ground 
or negative and wire the other back 
to the PC-Controlled Alarm through a 
current limiting resistor of, say, 10kQ. 
When the detector detects movement, 
the alarm contacts go open circuit and 
the PC alarm output thus goes high. 

Just remember to adjust the software 
accordingly. 

Dave Sargent, 

Howard, Qld. 
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order with cheque or credit card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 
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For all those innovative, unique, interesting, hard to find products 


MicroGram 


IP Camera 


Monitor your surveillance 
camera remotely with a 
web browser. 

Cat 3594-7 $199 


í — 


& 


Extend USB 60m 


60m from the PC over 


network cable (not included) 
Cat 11683-7 $99 


Transmit VGA signals over a 


Wireless VGA Gateway, 
Cat 1008265-7 $549 


a 


USB Microscope 
Easy to operate with simple 
magnification and focus 
control, 

Cat 3626-7 $239 


DVD/CD Carousel 


+ 
æ 


Easily catalogue up to Cat. No. 
150 discs, comes 
with software. 
Cat 6303-7 $269 2860-7 
3154-7 
6940-7 
Dual HD NAS 6941-7 
Increase the storage 
space on your network 3668-7 
with this easy to install 10226-7 
dual IDE NAS. 23050-7 
Cat 6900-7 $249 fae 
942-7 
USB EPROM 6943-7 
Programmer 6944-7 
This programmer 4759-7 
connects to a USB 4760-7 
port & has a 32 pin 
ZIF socket. It will 3869-7 
program from 16k to 8M. 3670-7 
Cat 3624-7 $499 19008-7 
6945-7 
PCI to PCMCIA Adapter 6946-7 
6852-7 


Allows the use of PCMCIA 
and PC Card devices P 
designed for 
notebooks in a 
standard desktop PC. 
Cat 6539-7 $89 


19009-7 


11929-7 
17110-7 
17111-7 

6947-7 

e 6948-7 
Digital 
I/O PCI Card 
, Features 8 opto isolated digital 
input channels & 8 reed relays. 
Cat 17074-7 $399 


1182-7 
1183-7 
1184-7 
1185-7 


Overnight 
delivery 


available* 


Extend any USB 1.1 device up to 
inexpensive 


Wireless VGA Gateway 


standard 802.119 network to the 


Computers 


1800 625 /77 


ask@mgram.com.au 


WWww.mgram.com.au 


PCle to ExpressCard 
Use your new notebook ExpressCards in 
a standard PC. Requires a PCle ix slot. 

Cat 2457-7 $109 


USB VGA Adapter 


Plugs into a USB 2.0 port and 
allows the user to extend their 
desktop over two screens (or three 
screens if already using a dual head 
video card). 

Cat 15156-7 $179 


What's New? 


Description 


PCMCIA USB 2.0 PG Card 
PCMCIA 2 port SATA RAID PC Card 


Cat 2860 
USB 2.0 to IDE/SATA Adapter with One Touch Backup 
USB 2.0 to eSATA Adapter 
Cat 10226 


Outdoor IP Camera with Night Vision 
Skype Dualphone Stand alone Model - no pe required! 
HDMI Switch 3 to 1 


USB 2.0 Flashdrive supports Vista ReadyBoost 1Gb 
USB 2.0 Flashdrive supports Vista ReadyBoost 2Gb 
USB 2.0 Flashdrive supports Vista ReadyBoost 4Gb 
Digital LCD Photo Frame 7" 

Digital LCD Photo Frame 8" 


License Plate Recognition Surveillance Software - 1 Lane 
License Plate Recognition Surveillance Software - 2 Lane 
USB Telephone Recorder 

DVD/CD Duplicator - 1 to 1 


DVD/CD Duplicator - 1 to 5 Cat 4760 
DVD/CD Duplicator - 1 to 9 = 
Telephone Visual Signal Alert ZE Cat 6946 


Wireless RS-485 Link - Up to 900m Line of Sight 
Hard Disk Encryptor / Security Key - PCI Card 
Hard Disk Encryptor / Security Key - Front Bay 
eSATA 4 Port Hub 

eSATA 5 x Hard Disk Enclosure 


10" LCD - Splashproof Sunreadable LCD allies 
10" LCD - Splashproof Sunreadable LCD with Touchscreen 

17" LCD - Splashproof Sunreadable LCD 

17" LCD - Splashproof Sunreadable LCD with Touchscreen 


Not sure what's needed? Call us for friendly advice! 
ask@mgram.com.au phone: 1800 625 777 or visit www.mgram.com.au 


Cat 23050 
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Digital 1/0 
to Ethernet 


This unit allows the user 
to remotely control 7 Digital 0 ports and 
1 R$232/422/485 port over LAN or WAN. 
Cat 15157-7 $329 


12v Mobile PC 


Suitable for cars, boats, or 
space critical situations. 
With XP Pro. 

Cat 1168-7 $1699 


Macro Keypad 


This 20 key keypad allows the user to store 
multiple keystrokes or complex commands 
under one key. 

Cat 8904-7 $299 


= 


Available in 1, 2, 4, 


Serial to 
Ethernet 


Easily web enable 
your serial devices. 
and & port models. 


Price Cat 15141-7 (1 port) $259 
$68 or 
$89 
$68 
$55 
Call 
$339 Laser Barcode Scanner 
$199 Comes with a stand and a 5 year 

warranty! Attaches to a PS/2 port. 
$46 Cat 8613-7 $399 
$78 
$1 63 hs freee 
$199 LGA775 
$279 Motherboard § 

with ISA wai. 


$1700 — 
This 1915G based motherboard supports 


Pentium D CPUs and has 2 ISA slots. 
Cat 17101-7 $699 


$2200 
$167 


599 

1799 3 
52099 Wireless 
$129 TV Sharer 


Transmit Video and Audio signals 
(RCA) up to 100m over a wireless link. 


$199 Also relays an Infrared remote control. 
$199 Cat 11808-7 $79 

$184 

$799 

$1799 DVI a 
ca Extender bem m 
$3099 Extend DVI up to 25m over network cable. 
Call Cat 3628-7 $269 


Reseller 
inquiries 


welcome 


* Parcels under 3kg to major centres. All prices subject to change without notice. For current pricing visit our website. Pictures are indicative onl oe 
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More environmental surprises — how solar water heating 
can be worse than gas, about fake “green electricity” and 
are carbon offset schemes the answer? 


n last month’s article, I said that solar water heating was 
an excellent idea. I lied! Well, maybe not completely 
but I have to tell you a longer story. 

Seventeen years ago I connected solar water heating 
panels to our electrically heated off-peak hot water service. 
It’s still working — that’s the good news. The not-so-good 
news? Before the installation we used 4300kWh per annum 
for water heating, since then 2800kWh. This is a reduction 
of 35%. Why is it so modest? 


Competition! 

The big problem is that the solar and the electric booster 
compete with each other. If it is a cloudy day, then over- 
night, electricity heats the water. If the following day is 
sunny, the solar has not much to do. 

The temptation of course is to turn off the electric heater 
altogether and go 100% solar. This often works quite well 
for a while a time in the summer months. Then the inevi- 
table happens — you run out — and you are the bad guy 
— the greenie! 

Here is a graph of my home electricity use for domestic 
water heating. Obviously 1989 was the year we installed 
the solar panels. What about the years 1986 — 1996? Why 


Electricity for domestic water heating 1980 - 2007 
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was it always climbing? The answer: Teenagers! We had 
two boys. “ 

By 1997 they had started to behave more responsibly. 
By about 2003 they had both moved out, as you can see 
from the graph. In fact you can almost read the history of 
the family through the hot water service! 


Solar water heating: does it really save money? 

The map below shows the proportion of solar contribu- 
tion you can expect across Australia. As you can see, you 
need to live in Cairns, Brisbane, Perth or Darwin to get more 
than 75% from solar. That last bit boosted by electricity is 
the unfortunate part. 


Darwin 
90-95% 


Brisbane 
75-80% 


Adelaide AAA 
65-70% DARE 


Melboume 
55-60% 


Sydney 
65-70% 


7 Hobart 
50-55% 


Let’s consider water heating from the greenhouse gas 
perspective. One kWh of electricity produced by burning 
brown coal (as we do in Victoria) produces 1.3kg of carbon 
dioxide. So our solar panels were reducing our CO; from 
5.6 to 3.7 tonnes per year. That’s moderately good. 

However, what if we had just opted for a normal natural 
gas water heater? The answer to that can be obtained from 
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Part I 
by Peter Seligman, P hD 


the Rheem hot water manual. Rheem manufactures both 
electric and gas heaters and the answer is that we would 
have used 62MJ/day, equivalent to 6300kWh per annum, 
more than with the pre-solar electric tank but the carbon 
dioxide emissions would have been only 1.4 tonnes per 
annum — less than half of the solar system. 


Preheat your water with solar and save! 


I was not planning to take out my solar system and simply 
replace it with a gas one. There is a much better way. That 
is, to use the existing solar as a pre-heater for one of the 
new generation instantaneous type systems. 

This is no greenie “Heath Robinson” idea, at least four 
major manufacturers of hot water systems now offer it. It 
offers the best of both worlds — a solar system that can do 
its best without interference from a booster and a gas heater 
to do the rest. Even better, the instantaneous system does 
not have heat losses associated with having a flue. 

I was horrified to discover that a conventional gas storage 
heater uses 25MJ/day just keeping the water hot without 
any being used. 

To supply 150 litres per day it uses 62MJ/day. When 
the unit is sitting there doing nothing while you are away 
on holidays, three equivalent 100W light globes of heat 
are going up the flue, all day every day. It’s a pretty good 
reason for turning it off when you go away! 

The electric storage tank, having no flue, has much lower 
losses, one 100W light globe, on 24 hours a day. That’s 
equivalent to four Melbourne-Sydney trips a year! The 
gas instantaneous boosted solar system wins handsomely 
over the others. 


To summarise: 


Don’t even think about taking out gas to put in solar! 
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You might ask: why didn’t I do this years ago? Water 
heating by using electricity is obviously a silly idea — I 
must have known that. Well I did. But there were several 
other thoughts. One was that using gas is using a limited 
resource, whereas there is so much coal that we will never 
be able to use it all. 

The other thought was that coal fired power stations 
cannot be rapidly turned off and on. That’s why the power 
companies sell off-peak electricity very cheaply. The 
thought that I had was that the coal burnt overnight will 
be burnt anyway, whether we use the electricity or not. 
That’s why they were selling it for a third of the normal 
price. This was my thinking. 

So ideally, if you remove yourself from the off-peak load, 
it would be good to remove yourself from the peak load 
too. We’ll get on to that shortly. 


Heat pumps? 

I have mentioned the advantage of gas to boost solar 
but I realise that not everyone has this option. A good 
alternative, although expensive, is the heat-pump water 
heater. Examples can be checked on www.enviro-friendly. 
com/quantum-heat-pump-water-heater.shtml and www. 


rheem.com.au/domestic product.asp?model=551310 
Heat pumps work by pumping heat from the surround- 


ings into the water, in the same way as a reverse-cycle air- 
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conditioner can pump heat into the house. Heat pumps can 
provide about three times as much heating as a resistive 
heating element. The advantages are that you don’t need a 
north facing roof, and you don’t need a gas supply. 


The bigger picture 

So far I have concentrated on water heating, because 
water heating takes about half of the energy used in a 
household. However, now let’s look at a bigger picture, the 
normal electricity load for lights, fridge etc. 

For us, that’s about 2700kWh/year, which translates 
into 3.5 tonnes of CO,/year for electricity generated from 
coal. Before our change to low energy lamps, it was about 
4000kWh/year — 5.2 tonnes. From that down to 3.5 tonnes 
was a big improvement but what’s the next step? Eliminate 
the 3.5 tonnes! 

That could be in done in two ways. We could either 
spend $18,000 on a grid-connected solar photovoltaic 
system or for about $150 per year, buy electricity from a 
renewable source. For a very obvious reason, we chose 
the second option. 

A word of warning about “green” or “renewable” elec- 
tricity: you almost certainly have been approached by an 
electricity company offering “100% renewable” for no 
extra cost. 

Don’t believe a word of it! If you have already signed 
up for this, check your electricity bill. It will tell you how 
much CO, has been emitted. 

My first “100% renewable” bill, reproduced below, said 
“Total greenhouse emissions for this bill: 1.08 tonnes. Total 
greenhouse savings for this bill 0.15 tonnes”. 

Huh? Run all that past me again? 

How one can describe that as 100% renewable source 
is a mystery and pure deception. In fact of the 40-odd 


CONSUMPTION PROFILE 


Your Electricity is sourced from 
100% renewable sources that produce 


no greenhouse gas emissions. 
TONNES 


1.08 
0.81 
| 0.54 
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Greenhouse Gases 


[2] Electricity Usage 
~~ Greenhouse Gas Emission 
Greenhouse Gas Savings 


www.greenhousegases.gov.au 


Total greenhouse emissions for 
this bill: 1.08 tonnes 


Total greenhouse savings for 
this bill: 0.15 tonnes 
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companies/products, there are only three which really 
provide 100% renewable. The rest are far less. 

Origin (Solar and Wind) and TRUenergy (Windpower) 
do. AGL do, but watch it! Unless you are being quoted 
about 5 cents extra over the standard rate, you can be sure 
you are not getting that 100%. 

The old maxim applies — if it sounds too good to be true 
~ it usually is. And if you do sign up — look at your bill! 


Space heating 

In southern Australia you need space heating, if you don’t 
want to be the bad guy who goes around telling everybody 
to put on sweaters instead of heating the house. 

Our house in Melbourne is heated by gas. Space heating, 
as you can imagine is one of the big energy users and also 
a big CO, producer. In the pre-green “business as usual” 
scenario for us it looked like this: 


CO2 production - Business as usual 


@ Lights fridge etc 


m Water heating 
o cooking 
o central heating 


As you can see, the central heating accounted for 
about a quarter of the CO2 production of our house. 
Before we went to gas-boosted solar, our gas consum- 
ption was due to heating and cooking. Cooking, 
(we have a gas top only and an electric oven — as many 
people do) accounted for a very small proportion of our 
total CO2 production. 

My wife cooks a lot — for a lot of people. But heating 
is the big gas user. We were using, on average, 55,000MJ 
(Megajoules) per annum. Gas is sold in MJ whereas elec- 
tricity in kWh (kilowatt-hours), 


Gas consumption 1985 - 2007 


e Ne) fabled et ea 


Megajoules per ann 


year 1985 


This graph shows how, between 1992 and 1998, our 
gas consumption inexorably rose, despite numerous 
heating service calls. The abrupt drop was when we 
installed the new heating system. By the way, in 1987 
we extended the house so our gas consumption is now 
about what it was before the extension. 
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MODEL REU-V2426WS(60)-AK NATURAL GAS AGA CERT.No, 6930 
Natural Propane 


| 
| Ww) 188/420 188/420 
Main 1s | 07 | 105 
an i 


Max water 
ingress Protection Rating a snes) 
240V 


N10378 | 


They are both units of energy. You can convert MJ to 
kWh by dividing by 3.6. Lets not dwell on it {see the 
box). To convert MJ to tonnes of CO2 produced divide MJ 
by 16,000. 

Our central heating was producing (55,000/16,000) 3.4 
tonnes of CO2 a year. It was an older type with a pilot 
light. I had already taken the measure of turning off the 
pilot light during the summer. That was using more gas 
than the cook-top! 

I decided, rather than wait until our 10-year-old unit 
actually conked out, to replace it with a 5-star unit with 
electronic ignition. At the same time we added some in- 
sulation to the ceiling, 

The combined effect (and I can’t tell you how much is 
due to what) was that we are now using about 39,000MJ 
per year, a saving of 1 tonne of CO2 per year. 

So looking at more comprehensive picture, on our do- 
mestic level, our CO2 reducing journey is now like this: 


Domestic CO2 production 


o central heating 
o cooking 

m Water heating 

B Lights fridge etc 


tonnes CO? 


Business as Low energy Low energy Gas/solar HW. 
usual lights and solar fights, and gas green 
HW boosted solar electricity 
HW 
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The author’s solar hot water heater doesn’t compete with 
the instantaneous gas heater — it assists it by pre-heating 
the water going into it, thus using less energy. This system 
has helped to reduce CO, emissions from more than 

14 tonnes per annum down to just three. The hot water 
component of that three tonnes is significantly less than 
one tonne. Inset at top left is the gas heater’s rating plate 
showing the output rating: 42kW - that’s 420 lightglobes! 


After taking out the silliness of electric water heating, 
central heating accounts for the majority of our CO2 pro- 
duction but at least the overall result is quite satisfying. 
We are producing about a quarter of the CO2 that we out 
started with. 

You will, of course, be saying “what did all this cost?” 
Well it wasn’t cheap but it was only a fraction of the price 
of a four wheel drive — and will last a lot longer! 

And here’s another way of looking at it: if you drive a 
normal-sized car instead of a large 4WD, it will decrease 
your CO2 production by about 2 tonnes a year (from about 
6 to 4 tonnes). 

For a fraction of that cost, you could potentially reduce 
it by 11 tonnes (from 14 to 3 tonnes per annum). SC 


In the third and final part of this series, Peter Seligman takes 
a look at the economics — both in dollars and CQ> — of electric 


vehicles. How do they stack up against the green lobby’s 

bete noir, the gas-guzzling automobile? And what of carbon 
trading schemes? Is there a better way to generate sustainable 
electricity? Stay tuned: and prepare to be surprised! 
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By JOHN CLARKE 
& GREG SWAIN 


PreamplifieneRemote mune Conrol Module 


In Pt.4 this month, we present a high-performance Stereo 
Preamplifier & Remote Volume Control module. It’s a low- 
noise, low-distortion design specifically engineered for the 
Class-A amplifier but which can also be used with other 
stereo power amplifiers. 


Depending on your requirements, 
you have several options when it 
comes to using the new Class-A Stereo 
Amplifier. Basically, the unit can be 
combined with a high-quality external 
preamplifier or used as a standalone 
unit. 

Typically, an external preamplifier 
will be necessary if you want to con- 
nect several signal sources and switch 
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between them; eg, select between a CD 
player, DVD player and a tuner. The 
Class-A Stereo Amplifier would then 
function simply as a power ampli- 
fier, with the signal from the external 
preamp fed directly to the inputs of 
the power amplifier modules. In this 
case, all you would need to build into 
the chassis are the left and right-chan- 
nel Class-A Power Amplifier modules 


(May & June 2007), plus the Loud- 
speaker Protector & Muting Module 
(July 2007). 

If you do elect to use an external 
preamplifier, then the SILICON CHIP 
Studio Series Stereo Preamplifier (Oc- 
tober 2005, July 2006) makes the ideal 
companion unit. By the way, don’t be 
put off by the 102dB signal-to-noise 
ratio quoted for that unit in the July 
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Main Features 


other power amplifier modules 


and muting 


Measured Performance 


2006 issue. That was a misprint — the 
correct figure is 110dB, so the Studio 
Series Stereo Preamplifier is an excel- 
lent performer that’s quite up to the job 
(especially considering its distortion 
is typically less than .0005%). 

Alternatively, many readers will 
want to use only one signal source, 
typically a CD or DVD player. In that 
case, the Class-A Stereo Amplifier can 
be used as a standalone unit but you 
do need to add a volume control. If 
your CD player is already fitted with 
an output level control, you may be 
tempted to dispense with a volume 
control on the amplifier but that could 
be a mistake. 

Just imagine what a blast you will 
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@ High performance design — very low noise and distortion 
@ Designed for the Class-A Stereo Amplifier but can also be used with 


@ On-board remote volume control circuit with motorised potentiometer 


Frequency response ............. flat from 10Hz to 20kHz, -3dB @ 100kHz 
Input impedance ..............008 
Output impedance.......... 
Harmonic distortion .........ccccscessscaserneevenes typically <.0005% 
Signal-to-noise ratio......-125dB unweighted for 1V input 


Channel crosstalk ..............cccccseeeeeeeeeeeees typically -125dB 


get from the amplifier and loudspeak- 
ers if you turn on the CD player and 
it has been inadvertently set to full 
output level. The result would not 
only be deafening but it could easily 
blow your tweeters. 

The simplest solution which we 
would recommend is to feed the signal 
in via a dual-gang 10kQ log pot and 
we'll show you how to do that next 
month, if you want to use that option. 
This simple scheme does have its prob- 
lems though. First, the input signal 
level may be insufficient to drive the 
amplifiers to full power output, even 
when using a CD player. The amplifier 
modules have an input sensitivity of 
625mV for full power but some record- 
ings may give average output signal 
levels well below this. 

Second, using a simple volume 
control varies the input impedance to 
the power amplifiers, thereby slightly 
degrading the signal-to-noise ratio. 
Admittedly, we’re splitting hairs some- 
what here but this is after all a true 
audiophile’s amplifier. 

So how do you eliminate those 
problems and achieve the level of 
performance we want? The answer is 
to incorporate a high-quality pream- 
plifier module into the Class-A Stereo 
Amplifier chassis. This will result in 
an altractive self-contained package 
that we think will appeal to many peo- 
ple — particularly those who just want 
to use a single CD/DVD player. 

The preamplifier module described 
here meets the above criteria. It’s a 
minimalist design, which delivers 


ultra-low noise and distortion, but 
with more than enough gain (with the 
“wick” wound right up) to drive the 
20W Class-A Amplifier modules to full 
power output. In fact, if you were to 
wind the wick up too far, the amplifier 
will be driven well into clipping and 
horrible distortion. 

That pretty much defeats the pur- 
pose of building a high quality ampli- 
fier, so don’t do it! 

This preamplifier is almost identi- 
cal in configuration to our Studio 
Series Stereo Preamplifier (October 
2005). It’s a 2-chip design employing 
a dual op amp IC in each channel, the 
first stage providing the gain and the 
second stage acting as a buffer for the 
volume control, to present a constant 
low output impedance to the power 
amplifier modules. 


Low-noise op amps 

The original Studio Series Pream- 
plifier was based the high-performance 
OPA2134 op amps from Burr-Brown. 
These are specified at an extremely 
low 0.00008% harmonic distortion 
at 1kHz and the harmonic distortion 
(THD) for the completed preamplifier 
was typically less than 0.0005%. 

This time we’ve gone even one better 
and specified the National Semicon- 
ductor LM4562 dual op amp. This new 
device is specified at just 0.00003% 
harmonic distortion at 1kHz, which is 
even lower than for the OPA2134. In 
fact, it is far below the measurement 
capability of any commercially avail- 
able equipment, including our own 
Audio Precision test gear. Just how the 
low distortion is verified is revealed 
elsewhere in this issue. 

As a result, the performance of the 
module on its own is actually far better 
than the completed stereo amplifier. 
Just running with its own regulated 
supplies (and not connected to the 
amplifier), the preamplifier module 
delivers harmonic that’s typically less 
than 0.0005%, a measurement which 
is more or less meaningless because 
it is about the same as the Audio Pre- 
cision equipment. Furthermore, its 
signal-to-noise ratio with respect to a 
1V input signal is around -125dB un- 
weighted (22Hz to 22kHz bandwidth) 
and separation between channels is 
also around -125dB. 

Ultimately, it is not possible to get 
this fantastic performance from the 
completed stereo amplifier. And why 
not? The main reason is that residual 
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Fig.1: each channel of the preamp is based on a low-distortion LM4562A dual op amp (left channel only shown). 
IC1a has a gain of two while IC1b functions as a unity gain buffer to provide a constant low-impedance output. 


noise and hum from the power supply 
degrades the overall measured result, 
even though the finished amplifier is 
extremely quiet. 

Would it be possible to get a better 
measured distortion performance? The 
answer is a qualified yes, provided 
we had completely separate power 
supplies for both channels. The same 
comment applies to channel separa- 
tion and residual noise. Such a solu- 
tion would be a lot more expensive 
and would probably involve two sepa- 
rate power amplifiers — the so-called 
“mono block” solution. 

By the way, there’s no source selec- 
tion built into the preamplifier, as 
we're assuming that you will be us- 


ing it with just a single source. If you 
do want to switch between different 
sources, then you will need to use an 
external switch box (or an external 
preamp as indicated above). 


Remote volume control 


OK, we just couldn’t help ourselves 
-we just had to include remote volume 
control as part of the preamp design. 
After all, no sound system is complete 
these days without remote volume 
control and this one has all the “must- 
have” features. 

The design is similar to an ear- 
lier unit which we published back in 
June 2002 and subsequently used in 
the Ultra-LD Stereo Amplifier. How- 


Altronicsawili#Havemihercompletenkist 


Acomplete kit of parts for the 20W Class-A Stereo Amplifier will be available 


from Altronics towards the end of th 


is year. This kit will come with all parts, 


including a pre-punched custom metal chassis and front and rear panels 

with screened lettering. 
Altronics will also be selling the individual modules separately, for those who 

don’t need the complete amplifier. Watch their ads & website for details. 
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ever, by using the recently-released 
PIC16F88-I/P chip, as opposed to the 
PIC16F84 used in the earlier design, 
we've been able to eliminate an LM393 
comparator IC and the low-voltage 
reset circuitry. 

That aside, the features of this new 
unit are identical. Again it uses a 
motorised potentiometer, Press the 
“Volume Up” and “Volume Down” 
buttons on your remote and the pot 
rotates clockwise and anticlockwise. It 
takes about nine seconds for the pot to 
travel from one end to the other using 
these controls. 

For finer adjustment, the “Channel 
Up” and “Channel Down” buttons can 
be used instead. These cause the pot 
shaft to rotate only about 1° each time 
one of these buttons is pressed. Alter- 
natively, holding one of these buttons 
down rotates the pot from one end to 
the other in about 28 seconds. 

If any of the buttons is held down 
when the pot reaches an end stop, a 
friction clutch in the motor’s gearbox 
slips so that no damage is done. 

Automatic muting is another handy 
feature. Press the “Mute” button” on 
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the remote and the pot automatically 
rotates to its minimum position and 
the motor stops. Hit the button again 
and it returns to its original position. 
Don’t want the pot to return all the 
way to its original setting? Easy — just 
hit one of the volume control buttons 
when the volume reaches the desired 
level. 

A couple of LED indicators — “Ack” 
and “Mute” — are used to indicate the 
status of the Remote Volume Control. 
The blue “Ack” (acknowledge) LED 
flashes whenever an infrared signal is 
being received from the remote, while 
the orange “Mute” LED flashes while 
the muting operation is in progress and 
then remains on when the pot reaches 
its minimum setting. 

So how does the unit remember its 
original setting during muting? Well, 
the microcontroller actually measures 
the time it takes the pot to reach its 
minimum setting. Then, when the 
Mute button is pressed again to re- 
store the volume, power is applied to 
the motor drive for the same amount 
of time. 

By the way, some readers may won- 
der why we did not incorporate the 
Digital Remote Volume Control pub- 
lished earlier this year, in the January 
& February 2007 issues. After all, it 
works well and has the advantage of 
an attractive blue LED digital display. 
The simple answer is that its distortion 
performance is not good enough to 
match that of the class-A amplifier. 


Preamplifier circuit details 


OK, so much for the background 
stuff. Let’s see how it all works, starting 
with the audio preamplifier. 

Fig.1 shows the circuit details, with 
just the left channel preamp stages 
shown for clarity, along with the power 
supply. The right channel preamp 
circuitry is identical to the left. 

The audio signal from the source 
is AC-coupled to the input of the first 
op amp (IC1a) via a 4.7uF capacitor, 
while a 22kQ resistor to ground pro- 
vides input termination. In addition, 
the signal passes via a low-pass filter 
formed by a 100Q resistor, a ferrite 
bead and a 560pF capacitor. This at- 
tenuates radio frequencies (RF) ahead 
of the op amp input. 

IC1a operates with a voltage gain of 2 
(+6dB) by virtue of the two 4.7kQ feed- 
back resistors. The 4.7kQ resistor and 
220pF capacitor combination roll off 
the top end frequency response, witha 
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Fig.2: the IR receiver module used in the Remote Volume Control circuit 
contains a lot more than just a photo diode. This block diagram of the 
internals reveals an amplifier plus discrimination and demodulation 
circuits, all in the 3-pin package. After the 38kHz carrier is removed, the 
data appears on the “OUT” pin (1) ready to be processed by the micro. 
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Fig.3: this graph shows the frequency response of the whole amplifier (including 
the preamplifier), taken at a power level of 1W into 8-ohms. It’s almost ruler flat 
from 10Hz to 20kHz and then rolls off gently to be -3dB down at about 100kHz. 


-3dB point at about 150kHz. This gives 
a flat response over the audio spectrum 
while eliminating the possibility of 
high-frequency instability. 

Note, however, that the -3dB high- 
frequency point for the entire amplifier 
is about 100kHz — see Fig.3. 

The output from [C1a (pin 1) drives 
one end of potentiometer VR1a (20kQ) 
via a 22uF non-polarised coupling 
capacitor. The pot acts as a simple 
voltage divider and the signal on its 
wiper is fed to the input (pin 5) of op 
amp IC1b. 

The wiper of the pot is also AC- 


coupled, this time using a 1uF non- 
polarised capacitor. This is done to 
prevent any DC voltage appearing 
across the pot, which if present would 
cause an irritating sound during wiper 
movement. 

IC1b is used as a unity-gain buffer. 
This stage allows the preamp to pro- 
vide a low-impedance output regard- 
less of volume control setting. A 224F 
non-polarised capacitor couples the 
audio signal to the output via a 1002 
resistor, which is included to ensure 
stability when driving the cable and 
amplifier input capacitance. This re- 
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Fig.4: the Remote Volume Control section is based on a PIC16F88-I/P microcontroller (IC3). This processes the signal 
from infrared detector IRD1 and controls the pot motor via H-bridge transistors Q1-Q4. 


sistor, together with the ferrite bead 
in series with the output, also helps 
to attenuate RF noise that might 
otherwise find its way back into the 
preamp circuit. 


Power supply 


Power for the circuit is derived di- 
rectly from the +22V terminals on the 
power supply board (described in June 
2007). Diodes D1 & D2 provide reverse 
polarity protection, after which each 
rail is further filtered using a 220uF 
electrolytic capacitor. Two 3-terminal 
regulators — REG1 and REG2 — then 
provide +15V supply rails to power 
the op amps. 

In addition, +22V and OV outputs 
are provided from the power sup- 
ply (via a separate terminal block). 
These outputs are used to power 
the Loudspeaker Protector & Muting 
Module when the amplifier is finally 
assembled. 


Remote volume control circuit 


Now let’s take a look at the circuit 
for the Remote Volume Control — see 
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Fig.4. The three critical components 
are the PIC16F88-I/P microcontroller 
(IC3), the motorised potentiometer and 
an infrared receiver/detector module 
(IRD1). 

In operation, the microcontroller 
monitors the demodulated infrared 
signal from IRD1. It then decodes 
this signal and drives the pot motor 
according to the RC5 code (see panel) 
sent by the handheld remote. 

IRD1 only has three leads but it is 
not a simple device; in reality, it is a 
complete infrared detector and proces- 
sor — see Fig.2. First, it picks up the 
38kHz infrared pulse signal from the 
remote and amplifies this to a constant 
level. This is then fed to a 38kHz 
bandpass filter and then demodulated 
to produce a serial data burst at IRD1’s 
pin 1 output. 

From there, the demodulated signal 
from IRD1 is fed into [C3’s RBO input 
(pin 6). Operating under program 
control, the microcontroller then re- 
constitutes the demodulated data into 
byte-wide format using the Philips 
RC5 protocol specification. 


Basically, the Remote Volume Con- 
trol can be operated on one of three 
modes within the RC5 Code. These are 
TV1, SAT1 and SAT2 and the desired 
code is selected using jumper links 
LK1 & LK2 at the RB7 & RB6 inputs 
of (G3, 

Normally, both these inputs are 
pulled high via internal resistors in 
IC3 but they can be pulled low using 
links LK1 & LK2. In operation, IC3 
monitors these inputs and compares 
the selected code with the incoming 
serial data from IRD1. If the detected 
cade is correct, the motorised poten- 
tiometer will be driven according to 
the pushbutton command sent by the 
remote control, 


Motor drive 


The motorised potentiometer is 
driven by four transistors (Q1-Q4) 
arranged in a H-bridge configuration. 
These in turn are driven via the RB2- 
RB5 outputs of IC3 via 1kQ resistors. 

The motor is off when the RB2-RB5 
outputs are all set high. RB4 & RBS 
turn PNP transistors Q1 & Q3 off, while 
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RB2 & RB3 turn NPN transistors Q2 & 
Q4 on. As a result, both terminals of 
the motor are pulled low and so the 
motor is off. Note that the emitters of 
Q2 & Q4 both connect to ground via 
a common 10Q resistor (more on this 
shortly). 

The transistors operate in pairs so 
that the motor can be driven in either 
direction (to increase or decrease the 
volume). To drive the potentiometer 
clockwise, port RB3 goes low and turns 
off transistor Q2, while RB4 goes low 
and turns on Q1. This means that the 
lefthand terminal of the motor is taken 
to +5V via Q1, while the righthand 
terminal of the motor is held low via 
Q4. As aresult, current flows through 
Q1, through the motor and then via Q4 
and the 10Q resistor to ground. 

Conversely, to spin the motor in the 
other direction, Q1 & Q4 are switched 
off and Q2 & Q3 are switched on. Asa 
result, the righthand motor terminal is 
pulled to +5V via Q3, while the left- 
hand terminal is pulled low via Q2. 

The voltage across the motor de- 
pends on the voltage across the com- 
mon 10Q emitter resistor and that in 
turn depends on the current. Typically, 
the motor draws about 40mA when 
driving the potentiometer but this 
rises to over 50mA when the clutch is 
slipping. As aresult, the motor voltage 
is around 4.5-4.6V due to the 0.4-0.5V 
drop across the 10Q2 resistor (the rated 
motor voltage is 4.5V). 


Current sensing & muting 


Once the pot’s wiper reaches its 
fully clockwise or anti-clockwise 
position, a friction-type clutch in the 
gearbox begins to slip. This prevents 
the motor from stalling, while also 
allowing the user to manually rotate 
the pot shaft if necessary. 

The muting function depends on 
the microcontroller’s ability to detect 
when the wiper is “on the stops”. It 
does this by indirectly detecting the 
increase in the motor current. 

In operation, VR2 samples the volt- 
age across the 10Q resistor when the 
motor is running. The resulting signal 
at its wiper is then filtered using an 
18kQ resistor and a 100nF capacitor 
(to remove the commutator hash from 
the motor) and applied to IC3’s analog 
AN2 input (pin 1). 

This analog input is measured (by 
IG3) to a resolution of 10-bits, or about 
5mV. Provided this input is below 
200mV, the PIC microcontroller allows 
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1 PC board, code 01208071, 201 
x 638mm 

1 Alpha dual-ganged 20kQ log 
motorised pot (VR1) (Altronics 
Cat. R2000) 

1 1kQ (code 102) horizontal 
trimpot (VR2) 

1 DIP 18-pin IC socket 

2 DIP 8-pin IC sockets 

5 2-way PC-mount screw terminal 
blocks, 5.08mm spacing 
(Altronics Cat. P2034A — do 
not substitute) 

t 3-way PC-mount screw terminal 
block, 5.08mm spacing 
(Altronics Cat. P2035A — do 
not substitute) 

1 4MHz crystal (X1) 

4 ferrite beads (Altronics Cat. 
L5250A) 

1 3-way SIL pin header, 2.54mm 
spacing 

1 2-way SIL pin header, 2.54mm 
spacing 

1 2-way DIL pin header, 2.54mm 
spacing 

2 jumper links to suit headers 

1 6.35mm panel-mount single- 
ended spade connector 

1 6.35mm spade connector 

4 M3 x 25mm tapped standoffs 

4 M3 x 6mm screws 

1 M4 x 10mm screw 

1 M4 nut 

1 M4 flat washer 

1 M4 star washer 

1 250mm length of 0.8mm tinned 
copper wire 

1 150mm length of red hookup 
wire 


the motor to run. However, as soon as 
voltage rises above this 200mV limit, 
the motor is stopped. 

When the motor is running nor- 
mally, the current through it is about 
40mA which produces 0.4V across the 
10Q resistor. VR2 is used to attenuate 
this voltage and is adjusted so that the 
voltage at AN2 is slightly below the 
200m V limit. 

When the motor reaches the end 
of its travel, the extra load imposed 
by the slipping clutch increases the 
current and the voltage applied to the 
AN2 input rises above 200mV. This is 
detected by IC3 during muting and the 
microcontroller then switches the H- 


1 150mm length of black hookup 
wire 
2 100mm cable ties 


Semiconductors 

2 LM4562 op amps (IC1, IC2) 

1 PIC16F88-]/P programmed 
with “Low Noise Preamp 
Volume.hex” (IC3) 

1 infrared decoder (IRD1) 

1 7815 15V regulator (REG1) 

17915 -15V regulator (REG2) 

1 7805 5V regulator (REGS) 

2 BC327 PNP transistors (Q1,Q3) 

2 BC337 NPN transistors (Q2,Q4) 

1 3mm red LED (LED1) 

1 3mm blue LED (LED2) 

1 3mm orange LED (LED3) 


Capacitors 

2 220uUF 25V PC electrolytic 

1 100uF 25V PC electrolytic 

4 100uF 16V PC electrolytic 

4 22uF NP electrolytic 

1 10uF 16V PC electrolytic 

2 4.7uF NP electrolytic 

2 1uF NP electrolytic or MKT 
polyester 

5 100nF MKT polyester 

1 10nF MKT polyester 

2 560pF ceramic 

2 270pF ceramic 

2 22pF ceramic 


Resistors (0.25W, 1%) 
4 100kQ 7 1kQ 
2 22kQD 6 1009 
1 18kQ 1 220 
1 10kQ 1 100 
4 4,.7kQ 


bridge transistors (Q1-Q4) accordingly 
to immediately stop the motor. 

Note that AN2 is monitored only 
during the Muting operation, At other 
times, when the volume is being set by 
the Up or Down buttons on the remote, 
the voltage at AN2 is not monitored. 
As a result, the clutch in the motor’s 
gearbox assembly simply slips when 
the potentiometer reaches its clock- 
wise or anticlockwise limits. 

Pressing the Mute button on the 
remote again after muting returns the 
volume control to its original setting. 
This is the “Mute Return” feature re- 
ferred to earlier. 

Note also that connecting [C3’s RA4 


AUGUST 2007 19 


CONNECTS TO THESE PINS 
(UNDER BOARD} 


2-PIN HEADER ON MOTOR LEAD 


Tr uo ou uo wo 


a 

oa. a 

35 Att 
Ww 

sx< AO 

oz 

“Oo | Ate- 
of 

ag Ace 

25) A0 
x 


RIGHT 
GND OUT 


IN GND 


RIGHT 


GND OUT 


LEFT 
IN GND 


CABLE TIES SECURE MOTOR 
LEADS UNDER BOARD 


input to ground via LK4 disables this 
feature. Conversely, to enable Mute 
Return, LK3 is used to pull RA4 to 
+5V. 


Indicator LEDs 
LEDs 1-3 indicate the status of the 
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MUTE 


Q1,Q3: BC327 
Q2,Q4: BC337 


Fig.5: follow this parts layout diagram to build the Preamplifier & Remote Volume Control board. Be 


sure to use the correct part at each location and take care with components that are polarised. The 


leads to the motor are strapped to the underside of the board using cable ties. 


circuit. The red Power LED (LED1) 
lights whenever power is applied to 
the circuit and provides power on/off 
indication for the entire amplifier. 
The other two LEDs — Ack (acknowl- 
edge) and Mute — light when their 
respective RB1 and RA1 outputs are 


LEDS1-3 


Fig.6: bend the leads for IRD1 
and the three LEDs as shown here 
before installing them on the PC 
board. The centre line of each lens 
must be 4mm above the board 
surface. 


pulled high (ie, to +5V). As indicated 
previously, the Ack LED flashes when 
ever the RBO input receives an infrared 
signal from the remote, while the Mute 
LED flashes during the Mute operation 
and then stays lit while the volume 
remains muted. 


Crystal oscillator 


Pins 15 and 16 of IC3 are the os- 
cillator inputs for 4MHz crystal X1, 
which is used to provide the clock 
signal. This oscillator runs when the 
circuit is first powered up for about 
1.5 seconds. It also runs whenever an 
infrared signal is received at RBO and 
then for a further 1.5 seconds after the 
last receipt of signal, after which the 
oscillator shuts down. 

Note, however, that this shut down 
does not occur if a Muting operation 
is still in process. 
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Shutting down the oscillator in the 
absence of an infrared signal from 
the remote ensures that no noise is 
radiated into sensitive audio circuitry 
when the volume control is not being 
altered. 


Waking up again 

As just stated, when there is no IR 
signal from the remote, the circuit 
goes to “sleep” (ie, the oscillator shuts 
down) and so no noise is produced. 
However, as soon as it receives an 
IR signal, the circuit “wakes up” and 
drives the potentiometer. It then shuts 
down after about 1.5 seconds ifit does 
not receive any further IR signals. 

In addition, the motor is enclosed 
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by a Mumetal shield which reduces 
any radiated electrical hash from the 
commutator brushes. A 10nF capacitor 
connected directly across the motor 
terminals also prevents commutator 
hash from being transmitted along the 
connection leads, while further filter- 
ing is provided by a 100nF capacitor 
located at the motor output terminals 
on the PC board. 


Coding options 

Links LK1 & LK2 at RB7 and RB6 are 
used to program the different infrared 
coding options. The default selection 
is when both RB6 and RB7 are pulled 
high via their internal pull-up resis- 
tors — ie, when LK1 and LK2 are out. 


fablemHResistomcGolounmGodes 


4-Band Code (1%) 

brown black yellow brown 
red red orange brown 
brown grey orange brown 
brown black orange brown 
yellow violet red brown 
brown black red brown 
brown black brown brown 
red red black brown 
brown black black brown 


This selects the TV1 infrared remote 
control code and this will be suitable 
for most applications. 
However, this code may also operate 
your TV and so we have provided op- 
tions to select another code to prevent 
this from happening. The table in Fig.4 
shows the linking options used to se- 
lect either the SAT1 or SAT2 code. For 
example, installing LK2 (and leaving 
LK1 out) sets the code to SAT2. 
Power for the circuit is de- 
rived from the amplifier’s 22V 
DC supply and is fed in via a 
22Q resistor and a 100UF decou- 
pling capacitor. The resulting rail 
is then applied to regulator REG3 
which produces a +5V supply rail 
to power [C3, IRD1 and the H-bridge 
driver stage for the motor. A 10uF ca- 
pacitor decouples the output of REG3, 
while the 100uF capacitor across IRD1 
prevents this device from false trigger- 
ing due to “hash” on the 5V rail. 


Construction 


All the parts for the Preamp & 
Remote Volume Control Unit are 
installed on a single PC board coded 
01208071 and measuring 201 x 63mm, 
The external connections to the power 
supply and to the audio input and 
output cables are run via insulated 
screw terminal blocks. 

Fig.5 shows the assembly details. As 
usual, begin by checking the board for 
defects and for the correct hole sizes. 
In particular, check that the motorised 
pot and the screw terminal blocks fit 
correctly and that the mounting holes 
are correct. 

That done, start the assembly by 
installing the six wire links. You can 
straighten the link wire by securing 
one end in a vyce and then pulling 
on the other end using a pair of pliers, 
to stretch it slightly. The resistors can 


5-Band Code (1%) 

brown black black orange brown 
red red black red brown 

brown grey black red brown 
brown black black red brown 
yellow violet black brown brown 
brown black black brown brown 
brown black black black brown 
red red black gold brown 

brown black black gold brown 
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If the supplied infrared receiver (IRD1) 
includes an external metal shield (see 
photo), then steps must be taken to 
insulate it from the chassis when the 
preamplifier is installed. That’s because 
the shield is connected to the centre 
(GND) terminal of the device and a 
short between the shield and the metal 
chassis would create an earth loop. And 
that in turn would inject hum into the 
audio signal. 

One method is to attach a short strip 
of insulation tape to the inside of the 
front panel, with a hole cut out to match 
the hole in the panel. Alternatively, it 
should be possible to insulate the front 
of the device and arrange it so that it just 
stands clear of the front panel. 


then go in. Table 1 shows the resistor 
colour codes but you should also check 
them using a digital multimeter, as the 
colours can sometimes be difficult to 
decipher. 

Next on the list are the four ferrite 
beads. These each have a wire link run 
through them, which is then soldered 
to the board, Follow these with the two 
diodes (D1 & D2), then install sockets 
for the three ICs. Make sure that each 
socket is oriented correctly (IC3 faces 
in the opposite direction to ICs 1 & 2) 
and that it’s seated properly against 
the PC board. 

In fact, it’s best to solder two diago- 
nally opposite pins of a socket first 
and then check it before soldering the 
remaining pins. 

The MKT and ceramic capacitors 
can now go in, followed by the non- 
polarised capacitors and the polarised 
electrolytics. Make sure that the latter 
are all correctly oriented and note that 
the 100uF capacitor to the left of LED3 
must be rated at 25V (the other 100uF 
capacitors can all be rated at 16V). 

Now install the transistors and 3- 
terminal regulators. ‘Transistors Q1-Q4 
all go in the remote volume control 
section and must be oriented as shown. 
Be sure to use the correct type at each 
location. Q1 & Q3 and both BC327s, 
while Q2 & Q4 are BC337s. Don’t get 
them mixed up. 

The same goes for the three regula- 
tors. REG1 is a 7815, REG2 a 7915 and 
REG3 a 7805 — again, don’t mix them 
up. These parts should all be inserted 
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if your infrared receiver module has a 
metal shield like this one, then be sure 
to insulate it from the front panel as 
described in the accompanying text. 


Do not rely on the powder coating on 
the chassis to provide insulation! That’s 
asking for trouble. 


as far down as they will go, with their 
metal tabs facing towards the back of 
the board. No heatsinking is required 
for their metal tabs, since current re- 
quirements are only modest. 

The 2-way DIL (dual-in-line) pin 
header for LK1 & LK2 can now be in- 
stalled, followed by the 3-way header 
for LK3 & LK4. A 2-way pin header is 
also used to terminate the motor leads 
(just to the right of Q1 & Q3). To install 
this header, first push its pins down so 
that their ends are flush with the top 
of the plastic, then install the header 
from the component side and solder 
the pins underneath. 

This will give about 7mm pin 
lengths to terminate the leads from 
the motor, which are run underneath 
the PC board. 

Crystal X1 (adjacent to IC3) can be 
installed either way around. Make sure 
it’s seated correctly before soldering its 
leads, then install trimpot VR2 and the 


Gorrection|RorRartts 


The left and right channel speaker 
inputs on the Speaker Protection 
module are each shown shorted at 
the relay pads in Fig.2 (p72) of last 
month’s issue. These pads should 


NOT be joined. 

A dodgy file conversion process that 
rotated these pads through 90° was 
responsible for this error. The PC board 
file sent to the kit retailers is correct 
— just follow the parts layout. 


six screw terminal blocks. Be sure to 
use the screw terminal blocks speci- 
fied in the parts list — they give more 
reliable connections when terminating 
thin audio cable leads than the type 
used on our prototype. 


Mounting the motorised pot 


It’s absolutely critical to seat the 
motorised pot (VR1) correctly against 
the PC board before soldering its leads, 
If this is not done, it won’t line up 
correctly with its clearance hole in the 
amplifier’s front panel later on. 

In particular, note that the two lugs 
at the rear of the gearbox cover go 
through slotted holes in the PC board. 
Use a small jeweller’s file to enlarge 
these if necessary. 

Once the pot fits correctly, solder 
two diagonally opposite pot terminals 
and check that everything is correct 
before soldering the rest. The two gear- 
box cover lugs can then be soldered. 

Once the pot.is in place, the motor 
terminals can be connected to the two 
pin header at the other end of the board 
using light-duty hook-up cable. These 
leads are twisted together to keep them 
tidy and pass through a hole in the 
board immediately behind the motor. 
As shown, they are then secured to the 
underside of the PC board using cable 
ties and connected to the header pins 
(watch the polarity). 

Don’t forget to solder the 10nF 
capacitor directly across the motor 
terminals. As previously stated, it’s 
there to suppress motor hash. 


Mounting the LEDs 


Fig.6 shows the mounting details 
for the infrared receiver (IRD1) and 
the three LEDs. As shown the centre 
line of each lens must be 4mm above 
the board surface. 

So how do you mount the LEDs 
accurately? Easy — just cut 11mm- 
wide and 4mm-wide templates from 
thick cardboard. The 11mm template 
serves as a lead bending guide, while 
the 4mm template is used as a spacer 
when mounting the LEDs — just push 
each LED down onto the spacer and 
solder its leads. 

Hint: you can use sticky tape as a 
“third hand” to hold each LED and the 
template in place during soldering. 

IRD1’s leads should also be bent as 
shown in Fig.6 and the photos. This 
will allow a small amount of “give” in 
the leads when the lens later contacts 
the back of the front panel (ie, it will 


siliconchip.com.au 


allow IRD1 to “spring” back slightly 
and keep the lens against the panel). 

Finally, complete the board assem- 
bly by installing the quick connector. 
As with previous boards, it’s held in 
place using an M4 screw, a flat washer, 
a shakeproof washer and a nut (see 
Fig.3, p74 last month). 


Initial checks 


Before plugging in any of the ICs, 
it’s a good idea to check the supply 
voltages. However, if you don’t have 
the power supply running yet (or a 
suitable bench power supply), this 
can wait until the final assembly in 
the chassis. 

Assuming you do have a power 
supply, connect the +22V, -22V & OV 
leads to CON6 and switch on. Now 
check the voltages on pins 8 & 4 of the 
two 8-pin IC sockets (ie, between each 
of these pins and OV). You should get 
readings of +15V (pin 8) and -15V (pin 
5) respectively. 

Similarly, check the voltage on pin 
14 of IC3’s socket — you should get a 
reading between 4.8V and 5.2V. 

If these voltages are correct, switch 
off and plug the ICs into their sockets, 
taking care not to zap them with static 
electricity. Note that IC1 & IC2 face one 
way while IC3 faces the other way. 


Remote volume control testing 


If you don’t have a dual power sup- 
ply, then you can check out the remote 
volume control section only using a 
single rail 9-15V supply (connect this 
between the +22V and OV terminals on 
CON6). As before, check the voltage 
on pin 14 of IC3’s socket (it must be 
between 4.8V and 5.2V), then switch 
off and plug [C3 into its socket. 

In addition, insert the jumper link 
for LK3, to enable the Mute return 
feature but leave LK1 & LK2 out for 
the time being (to accept the TV code 
from the remote). 

Further testing requires a universal 
remote control. These range from sin- 
gle TV remote controls with limited 
functions to elaborate models capable 
of operating many different types of 
equipment. 

Note, however, that simple TV 
remote controls will only operate 
this project using the TV code (026). 
That can cause problems if you have 
a Philips TV set located in the same 
vicinily as the amplifier, as the remote 
control will probably operate the TV 
as well. This is easy to solve —just use 
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UniversalainfrarediRemoterGontrols 


The Remote Volume Control circuit is designed to work with most universal (“one- 
for-all”) infrared remotes. It recognises the RC5 protocol that was originally developed 
by Philips, so the remote must be programmed for a Philips (or compatible) appliance 
before use. 

Most universal remotes are provided with a long list of supported appliances and 
matching codes. To set the remote to work with a particular piece of gear, it's usually 
just a matter of entering the code listed for the manufacturer (in this case, Philips), 
as detailed in the instructions. 

You'll atso note that different codes are provided for TV, CD, SAT, and so on. This 
allows two or more appliances from the same manufacturer to be operated in the same 
room and even from the same handpiece. 

This multiple addressing capability can be useful in our application, too. Normally, 
we'd program the remote to control a TV, as this works with the contro] module. But 
what if you already have a Philips TV (or some other model that uses the RCS proto- 
col)? Well, in that case, you simply use the SATT or SAT2 code instead, as the Remote 
Volume Control can also handle these! 

Typically, to set a remote to control a Philips TV, you first press and hold “SET” and 
then press “TV”. This puts the remote in programming mode, as indicated by a LED, 
which should remain illuminated. 

You then release both keys and punch in one of the listed Philips TV codes. For this 
project, code 026 works well. The red LED should then go out, after which the remote 
is ready for use. All universal remotes can be programmed in a similar manner but 
if in doubt, try reading the instructions! If the first code listed doesn’t work with the 
Remote Volume Control, then try another. 

Once the remote has been programmed, the Remote Volume Control must be set 
up to recognise the particular equipment address that you’ve chosen (either TV, SAT1 
or SAT2). The details on how to do this are in the main text. 

Although this project should work with any universal remote, we've tested the fol- 
lowing popular models: AIFA Y2E (Altronics A-1013), AIFA RA? (Altronics A-1009) 
and Jaycar AR-1703. For all these models, the set-up codes are as follows: TV = 026, 


SAT1 = 424 and SAT2 = 425. 


Note, however, that the AIFA Y2E doesn’t have a mute button. 


a multi-item remote control so that a 
different code can be used (either 424 
for SAT1 or 425 for SAT2) 

An example of a TV-only remote 
control is the Jaycar AR-1703. Multi- 
item remote controls include the 
Altronics A-1009 and the Jaycar AR- 
1714, 


Programming the remote 


The best approach here is to ini- 
tially program the remote control for 
a Philips brand TV (just follow the 
instructions supplied with the unit). 
In most cases, programming involves 
simultaneously pressing the “Set” but- 
ton and the button for the item that is to 
be operated. In other words, press the 
“Set” and “TV” buttons together and 
enter a number for a Philips TV set. 

In this case, the Altronics A-1009 
uses the number 026 or 191 and the 
Jaycar AR-1703 uses 11414. If you are 
using a different remote control, just 


select a number for a Philips TV set. If 
you later find that this doesn’t work, 
try another number for a Philips TV. 

Having programmed the remote, 
rotate trimpot VR2 fully anticlockwise. 
That done, check that the motor turns 
the potentiometer clockwise when the 
remote’s Volume Up and Channel Up 
buttons are pressed. It should travel 
fairly quickly when Volume Up is 
pressed and at a slower rate when 
Channel Up is used. 

Now check that the volume poten- 
tiometer runs anticlockwise using the 
Volume Down and Channel down but- 
tons. Ifit turns in the wrong direction, 
simply reverse the leads to the motor. 
Check that the blue Acknowledge LED 
flashes each time you press a button 
on the remote. 

Next, set the pot to mid-position 
and hit the Mute button. The pot will 
rotate anti-clockwise and as soon as it 
hits the stops, the clutch will start to 
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slip. While this is happening, slowly 
adjust VR2 clockwise until the motor 
stops. 

Now press Volume Up to turn the 
potentiometer clockwise for a few sec- 
onds and press Mute again. This time, 
the motor should stop as soon as the 
pot reaches its minimum position. 

Note that a programmed timeout of 
13-seconds will also stop the motor (if 
it hasn’t already stopped) after Mute 
is activated. This means that you have 
to adjust VR2 within this 13s period, 
otherwise the timeout will stop the 
motor. 

Ifit stops prematurely or fails to stop 
atall (ie, the motor runs for the full 13 
seconds), try redoing the adjustment. 
Once the adjustment is correct, press- 
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ing the Mute button a second time 
should accurately return the potenti- 
ometer to its original position. 

As mentioned earlier, links LK1 & 
LK2 change the codes for the infrared 
transmission — see the table in Fig.4. 
You will only need to install one of 
these links (to select SAT1 or SAT2) 
if you have a Philips TV. Remove link 
LK3 and install link LK4 if the Mute 
return feature is not required. 

Note that with a new motorised 
potentiometer, the clutch will require 
a little “wearing in” to evenly spread 
the lubricant in the slipping sections. 
This can be done simply by turning the 
pot shaft by hand a few times before 
use. Readjust VR2 for best results after 
you do this. 
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This view shows the Preamplifier & Remote Volume Control module mounted inside the completed Class-A Stereo 
Amplifier. The final assembly, wiring and adjustment details will be published next month. 


Finally, note that the power supply 
earth (OV) is not connected to the left 
and right channel earth tracks on the 
PC board. This avoids a hum loop, 
since the two channels are normally 
earthed back through the power ampli- 
fiers via their signal leads. 

However, if you want to use the 
preamp on its own, both the left and 
right channel signal earths on the 
board must be connected to the OV rail 
for the power supply. This can be done 
by connecting wire links between the 
screw terminal blocks. 

That’s all for this month, In Pt.5, 
we'll show you how to assemble all the 
modules into a custom metal chassis 
to produce a complete high-quality 
class-A audio amplifier. SC 
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The press release looked intriguing, telling of an 


Aussie tracking device helping to foil a car-jacking in 
Nigeria (see report at right). But (being the inquisitive 
creatures we are) we wanted to know the story 
behind the story. Just what is this “EziTRAK” and 
what makes it so special? Ross Tester explains. 


We contacted the manufacturers of 
the EziTRAK system and they were most 
helpful in answering our questions. 

In a nutshell, the EziTRAK is one of 
a family of similar products. This one’s 
fundamental purpose is to protect your 
car from either theft or hijacking (there 
are also models for boats and bikes). 

It can be used to remotely disable 
the vehicle and/or let you know where 
the vehicle is at any instant. 

While there have been vehicle pro- 
tection systems on the market for some 
time which do this, the EziTRAK goes 
about it a completely different way. 

Instead of using wireless (or satel- 
lite) to go through a security monitor- 
ing base station (and that’s not cheap!) 
EziTRAK uses the standard GSM (cel- 
lular) phone network to keep you in 
touch with your vehicle and gives you 
direct control via your phone. 

It does this by using a dedicated 
phone SIM card to become what is ef- 
fectively a mobile phone — but a mobile 
phone with just one purpose: vehicle 
security. Naturally, you must keep the 
SIM card in credit or the EziTRAK will 
not be able to dial out nor will you be 
able to contact it. 
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In the event of a pre-determined 
“event”, the EziTRAK will dial your 
mobile phone number and let you 
know what the event is and where the 
vehicle is at that time. You have the 
choice of disabling the vehicle, locking 
the vehicle, etc. 

It continually monitors the follow- 
ing functions: 

e Intruder detection 

e Panic button pressing 

e Ignition detection 

e Low (or disconnected) battery 
e Tow-away (vibration or GPS) 
e Over-speed detection 

Any of these will trigger the unit 
into calling you and tell you not only 
what the “problem” is but also tell you 
where the vehicle is headed, its speed 
and so on. 

At any time, you can also “call” the 
EziTRAK and poll any of this informa- 
tion from the unit’s “black box” vehicle 
data recorder. 

And if you have appropriate GPS 
map software in your PC, you can even 
have a real-time display of where the 
vehicle is and where it is going! 

Hmm. Want to know where the sales 
rep is spending his time each day? 


PRESS RELEASE 


AUSSIE MADE EziTRAK HEL 
} PS 
FOIL NIGERIAN CAR THIEVES 


Australian made and designed vehicle 
security and tracking system EziTRAK 
has been used in Nigeria to recover 
a stolen car after the driver was shot 
during a carjacking. 
Earlier this month, a Toyota Camry 
was carjacked just before midnight 
in one of Nigeria's largest cities, The 
driver of the vehicle was shot in the 
process, and the thieves escaped in 
the stolen vehicle, 
The vehicle was fitted with EziTRAK 
Within minutes, the vehicle was 
tracked and immobilised some 13 km 
from where it was stolen. Using GPS 
ePordinaten fom the EziTRAK unit, 
police were able to : 
the stolen vehicle. e ia 
The driver has been discharged from 
hospital and is reco vering well. 


But wait, there’s more! 
The EziTRAK can also work with 

your central locking system to give you 

“lost/locked-in key” unlocking. 

The EziTRAK Micro is designed and 
manufactured in Australia by Rojone 
Pty Ltd (www.ezitrak.com.au) and sells 
for $985, not including installation. 

With many of today’s luxury cars 
approaching and into the six figure 
bracket, that seems to us to be cheap 
insurance. And speaking ofinsurance, 
with a system like this installed you’re 
quite likely to qualify for a premium 
discount. SC 
Inside the 
eziT RAK: 
centre top of 
the left photo 
_ is the SIM 


At left is the 
complete 
eziITRAK 
Micro Vehicle 
Tracking 
System. 
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24V Heavy Duty 
Cordless Hammer Drill 
Two speed gearbox and smooth 
electronic speed control, large 
13mm keyless chuck, 17 torque 
settings, carry case, thr fast 
charger. 14870 


18V Dual Speed 
Rechargeable Cordless Drill 
Dual speed gearbox, electronic speed 
control with brake, 1hr mains-powered 
fast charger, 18V NiCd battery pack 


25 torque settings plus strong 
59” 


carry case. T4869 
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24V Extra Heavy Duty 
Cordless Hammer Drill 
Powerful Mabuchi brand motor, 
dual speed gearbox, electronic 
speed control, 90 min fast 
charger, 24V NiCd battery pack, 
front handle and rugged 

carry case. 14875 


DICK- SMITH] 


28 Range Digital 
Multimeter 

This 3.5 digit meter provides 
a large LCD screen, transistor 
and diode tests, a continuity RSS ; 
buzzer, high input 10MHz Single Channe! 

impedance, low battery Oscilloscope 

indicator, capacitance TJ | 1] An economical and easily transportable 

readings plus a Sleep i Oscilloscope with bandwidth of up to 10MHz and Vertical sensitivity 
mode to reduce battery — “as up to SmV/DIV. Easy to operate, it’s an ideal instrument for a wide 
consumption. Supplied INTRODUCTORY PRICE range of hobby and educational uses. Supplied with a 1:1 & 10:1 
with test leads REVERTS 10:39” ON 1/8/07 switchable CRO probe, tiltable carry handle and detailed instruction 
and holster, Q4139 manual, Q1803 


DIC MITH 


40pc Hobby Rotary Tool Kit 

This 130W high-speed mains-powered 

rotary tool is a multi purpose unit that 

is able to cut, drill, polish, grind, sand y Fi] Temperature Controlled 

and engrave. Includes storage case, Soldering Station 

pencil grip extension shaft, collets, Quality soldering station, slim 48W 
soldering pencil, 1.6mm long-life tip and 


grinding, engraving, sanding, drilling 
and buffing attachments. Variable cleaning sponge. Adjustable 150°C - 450°C 


speed, approx 8,000 to 30,000rpm. T4823 temperature with front panel metering. T2200 
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Dust Away Toolbox with 150pc Terminal and Crimper Kit 
All purpose waterproof 48mm Aerosol Twin Pack Component Storage This economical kit provides a wide range 


Waterproof Gaffer Tape 


x 20m tape, secures wires/cables, Gets at dust in hard to reach places Solidly built and well finished plastic of crimp style terminals and a standard 
sound and lighting equipment. without leaving residue or moisture. toolbox with a removable internal crimp tool, all stored in a plastic 
N1395 Great for cleaning PC keyboards tray, fold-out storage in the lid component case. See www.dse.com.au 


and camera lenses. N0055 and 30kg max capacity. H4597 for a list of included terminals. H5061 


www.dse.com.dau 


Oxygen Free Copper 

Speaker Cable 

High conductivity, low loss Fig 8 Oxygen Free 
Copper (OFC) cable with ultra-flex translucent 
PVC insulation, and tinned copper conductors 
on one side of the Fig 8 flex to aid in polarity 
identification / matching. Conductors: 30 x 
0.12mm OFC, cross-sectional area: 0.34mmz2. 
Price per metre. W2008 

Full details online at: www.dse.com.au 
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Figure-8 Heavy Duty 

Power Cable 

Red and black coloured PVC 
insulation polarity indication Rating: 
50V DC, 17A maximum Conductors: 
26 x 0.3mm Cross-Sectional Area: 
1.8mm Applications: Power 

supplies, automotive, motorcycles, 
communications equipment (CB, HAM), 
spotlamps and wherever DC power is 
involved up to 17 amps. W2025 


Light-medium Duty Fig 8 
Lampcord Cable 

Light duty Fig 8 mains rated (240V 
AC @ 7,5A), insulated lampcord 
cable that can be used in medium 
to medium-heavy duty speaker 
applications. W2020 


USBCell NiMH 
Rechargeable 
2 x AA Batteries 


ULTRALIFE 9V 

Lithium Battery 

Ultra long life, ideal for smoke 
detectors, remote controls, 


and wireless microphones. $3165 any USB port. Internal intelligent charging 


circuitry allows partial or full charging. Simply 


flip the positive terminal cap to reveal the 
USB connector. 1300mAH capacity. Never 
be without power again! 54082 
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Simple, re-usable power that charges using 


Video Adaptor SCART 
Plug - Component 
SCART Plug to Component RGB Apap toI 
Directional Audio-Video adaptor fitted wit 
a SCART plug ( 21 pin connected ) and 3 ion 
sockets RGB type (CrCbY) Gold seed low 
resistance connectors. Compact and ergonomic 
design, Easy and convenient connection and 98 
use. Converts AV signal to RGB input/output i 98 
Color coded connections for component RCA 
cable interconnection. Used in all modern AV 
equipment which requires component cable 
conversions such as DVD, TV, STB or AV 
amplifiers & receivers. P6676 
a 


12V 200Amps 

Battery Master 

Switch 

Heavy duty battery 

isolation switch with waterproof 
cover, ideal for Motor-homes, 


Friedland Pushbutton 
Lightspot Bell Switch 
Friedland Doorbell with 
lluminated button Rated 
8V 2A Made in England 


P7565 caravans, cars, trucks, boats etc. P7695 


E 


s28 


Battery Charger 

with 4xAA 

Ready To Use Eneloop Batteries 
Slow discharge high capacity Eneloop 


4 x AA rechargeable NiMH batteries with 
Sanyo Ni-MH battery charger. Charges AA 
& AAA rechargeable batteries. 54415 


2" 


NiMH Fast 1Hr 

Battery Charger 

Charger for NIMH and 

NiCd batteries. Incl. 4 x AA 2000mAh 
NiMH batteries plus 12V adaptor. 
Individual charge channels charge the 
supplied batteries in just 1 hour. $4062 


Escape Robot Kit 
Works just like an A.l. robot it never fails to find its 
way out of a maze! The Escape Robot makes use of 
3 infrared emitting diodes and 1 infrared receiving Follow Me Robot Kit 
n module to send/receive Clap, and the Robot will 

| LOW PRICE! | signals and detect obstacles. respond and move in the 
i Has an in-built direction of the sound, 
microprocessor, which has easy to build parts 
enables it to think on its that are simple to put 
own. Requires solder together, no soldering 
and tools. K1233 required. K1178 


General Purpose 
AC/AC Transformer 


12-30V @ 2 Amps 
M1991 


Wireless FM 

Microphone Kit Kit Multi-Timer Module 

Small enough to fit inside a matchbox, Timing module range between 

Incredibly stable and sensitive circuitry. 0.1 sec. and 19.4 days. Can be 

Use it to monitor your baby, a distant configured for single cycle $ ag 
3-12V DC 3A telephone, or as a one way intercom. operation or for continuous repeat 19 
Power Supply Signals are transmitted at around until reset. Power source required: 


9V -12V DC. Supplied with 


90MHz on any FM radio. 
components and PCB, Case optional. K2807 


Requires 3 to 9V DC only. K5006 


Portable, compact 
and lightweight, regulated 
DC power supply provides 
a range of stable output 
voltages. Includes a 
cigarette lighter socket 
and set of multi-purpose 
plugs. M9941 


SAA 
SAVE ‘30 


Carbon Monoxide Alarm Kit 

This circuit has a two level CO concentration alert:- 
1. Warning level that flashes an LED, 2. Alarm level, 
the LED is fully switched on and the relay output 
triggered. Momentary or toggle relay operation. 


Operates from 12V DC and kit is supplied with all 50MHz Frequency 
SMITH specified components and hardware, Meter Kit 
printed neu Pail Features a 16 character LCD 
OW P. w Invert a pre-punched and screened metal 
150W Power Inverter ae ey readout, automatic Hz, kHz 


panel, plastic case and a small 
satellite PCB which allows the 
constructor to mount the CO 
sensor remotely. K4614 


SAVE 10 


Plug into the cigarette 
lighter socket in your 
car to provided 230V 
AC power for most 
smaller electrical 
equipment. M5150 


or MHz indicator units, auto 
ranging and two different 
resolution modes. K7001 


DICK:*SMITHE 
300W Power Inverter 


Provides mains power 
for electrical equipment Interactive Robot 
(notebooks, mobile Motion System 40 Build 3 fantastic models from this 
phones, digital cameras, Build 40 different models single kit, download movements 
hi-fi's etc.) from your that actually move! Includes . | and sound from the web via USB, 
vehicle, M5300 387 re-useable building d incl. a motorised construction 
pieces, óV motor and SAVE AD tool which changes into the 
storage case, K1262 | models motor. K1278 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Traffic indicator 
works from 12V or 24V 


This circuit is a lot more compli- 
cated than the conventional thermo- 
mechanical switch unit used in cars 
but has been included to show the 
amount of logic required to provide 
the same function. 

Three optical interrupters are op- 
erated by a slotted disc attached to 
the steering wheel. When blocked, 
their collectors are held high by 
the 10kQ resistors and because 
the outputs of IC5a & IC5d are nor- 
mally high, the inputs to the gates of 
IC6a, IC6b, IC6c & IC6d are high, 
so that their outputs are low. The 
outputs of IC4b & IC4c are also low; 
hence the output of IC3c is low. 

This makes all the inputs to IC1d 
& IC1b low so that their outputs are 
high. Because one input of [Cla & 
IC1c is now high, then their outputs 
are low. With both inputs of IC3c 
low then its output is low. The same 
situation applies to IG3a and the 
indicators (relays) are off. 

When the indicator switch is op- 
erated, one input to IC5d (or [C5a) 
goes high so that its output goes low. 
This means that one input to both 
IC6c & IC6d (or IC6a & IC6b) goes 
low, sending their outputs high and 
therefore one input of both IC2a & 
IC2c high, making their outputs low. 
With both inputs of IC3a now low, 
its output is also low, effectively 
turning off the indicator lights for 
the other direction if they happen 
to be on. 


Cancel pushbutton 


The cancel pushbutton (switch 
S1) works the same way, in that it 
pulls the other input of IC5d (IC5a) 
high. The operation of the indicator 
switch also sends one input of IC3c 
(or IC3a) high so that its output goes 
high. In turn, one input of both IC1b 
& IC1d goes high, so that both their 
outputs go low. 

This puts all the inputs of both 
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IC1a & ICic low, making their out- 
puts high. This makes the inputs 
of IC3c high and so its output goes 
high, turning on the indicator lights 
via transistor Q2 and RLY2. Pin 5 
of ICib also goes high, keeping its 
output low. Also the input to IC4c 
goes high, making its output high 
to keep one input of IC1d high and 
its output low. So both IC1b & IC1d 
stay in this state when the indicator 
switch is released (open) so that the 
indicator lights stay on. 

There are latches to make the 
optical interrupters directional. If 
the steering wheel operates Opto1 
first, then [C6a’s output goes high 
(one input low) making one input 
of IC1c high and it’s output low but 
the lights stay on via IC1a, IC3d & 
IC1b. 

When the steering wheel oper- 
ates Opto2, the output of IC6b goes 
high, making the input of IC1a high 
and its output low. Now with both 
inputs of IC3c low then its output 
goes low and turns the lights off. If 
Opto2 is operated first, as when the 
wheel is turned in the direction you 
are indicating to turn, then IC6b’s 
output goes high, sending one input 
of IC1a high so that its output goes 
low, but this does not affect IC3c. 
As its other input is high, then its 
output stays on. 

By the time the wheel operates 
Opto1, Opto2 will have been block- 
ed again so that IC1a returns to the 
same state as before, keeping the 
indicators going. However the out- 
put of IC1c will be made low by the 
output of IC6a going high. In turn, 
the output of IC4c goes low, in turn 
making one input of IC1d turn low, 
sending its output high so that the 
output of IC1c stays low even after 
Opto1 is blocked again. 

IC4d allows for any number of 
steering wheel turns. In this case, 
when the wheel goes all the way 
around, then Opto3 is operated, 
to make one input of IC4b high. 
This together with the other input 


being made high 
by IC3c means 
that its output is 
made high. This 
makes one input : 
of IC3d high, doing the 
same job as the indica- 

tor switch and so resetting the 
latch that uses IC1c. The other di- 
rection works in exactly the same 
way. 

Only one optical interrupter can 
be unblocked at a time. The centre 
interruptor (Opto2) must be un- 
blocked when the steering wheel 
is in the straight ahead, while the 
other optos are placed equally on 
either side. They need to be placed 
so that they provide cancellation 
when the steering wheel is turned 
back by a reasonable amount; eg, 
after exiting a corner. 


indicator switch 

The indicator switch (S2) consists 
ofa piece of thin tube pivoted at one 
end with a couple of compression 
springs to keep it central and with 
a microswitch placed on either side 
so that one is closed when the lever 
is pushed up and the other when 
the lever is pushed down. A rod 
inserted into the tube, with a knob 
on it, operates a third microswitch 
when it is pushed in, to act as the 
cancel button (S1). 

While the relays select the left 
or right-hand indicator lights, the 
flashing function is performed a 
multivibrator based on transistors 
Q3 & Q4. Q4 is connected in Dar- 
lington fashion to Q5 and power 
transistor Q6 which then drives the 
indicator lamps. Diodes D3 and D4 
feed the same 24V through to the 
piezo buzzer (which has an inbuilt 
oscillator) via the 6800 current 
limiting resistor. 

The circuit may be run from 12V 
by omitting the 7812 regulator and 
changing the relays to 12V types. 

Ron Groves, 

Cooloola Cove, Qld. 
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Cireult Notebook - Continued 


4.70 0.25W 


Air flow detector uses 
hot lamp filament 


This circuit can detect very gentle 
air movement or may be desensi- 
tised to cope with stronger air flow. 
The sensor is a torch lamp which 
has had the glass envelope broken 
off. The exposed filament acts as a 
heated resistor which is cooled by 
the moving air. 

Any cooling of the filament is 
manifested as a significant change 
in resistance which is detected by 
the PICAXE as a change in voltage 
across the lamp. Depending on the 
setting of potentiometer VR1, the 
PICAXE then sets its P4 output (pin 
3) high to turn on LED1. 

The sensed voltage is fed toa high 
resolution ADC (P1, pin 6) in the 
PICAXE. The software starts with a 
brief pause to let the filament tem- 
perature stabilise, then goes into a 
loop to detect a certain threshold. 

Calibration is either done using 
the preset pot or preferably, using the 
software. The pot should be set for 
maximum resistance before apply- 
ing power (so you don’t burn out the 
filament). Power up the circuit and 
the LED should light, then reduce 
VR1’s resistance slowly until the 
LED turns off. At this point, blowing 
gently over the filament should turn 
the LED back on. 

Alternatively, set the pot to 
maximum resistance and turn the 
circuit on. Adjust the pot so that the 
filament is glowing orange and then 
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back it off slightly so the glow just 
disappears; be careful, the filament 
will still be very hot. Then using 
debug, look at the value in Word 0 
and set the trip point to a suitable 
setting in the calibration line of the 
software. The benefit of this method 
is that you are setting the lamp toa 
known, high temperature, at which 
cooling is almost certain to occur, 
even if the air flow is quite hot. 

This circuit is unsuitable for bat- 
tery-operation.as the current can be 
expected to be around 150-200mA or 
more, depending on the torch bulb 
used and the setting of VR1. The 5V 
supply can come from a computer. 

The typical setting of VR1 will be 
around 5 and it will dissipate in 
excess of 200mW from the section 
of resistance element actually in 
use. This means that you will needa 
wirewound potentiometer and these 
can be difficult to obtain. Two possi- 
bilities are a 59 15W wirewound pot 
from Jaycar (Cat. RP-3975) or a 10Q 
3W pot from Dick Smith Electronics 
(Cat. R-6903). The torch bulb was 
from Dick Smith Electronics (Cat. 
P-8185 or P-8150). Other bulbs with 
similar ratings are also suitable. 

As shown, this circuit is very 
simple and merely turns on a LED. 
With the addition of a Darlington 
transistor and a relay, it could drive 
other devices. If the PICAXE 18X 
was substituted, the concept could 
be extended to drive a display to 
show rate of air flow. (Editor’s note: 
the basic concept could also be used 


Soitimare Listing 


‘Air flow movement detector 
‘Designed for a PICAXE-03M 


Delay: ‘delay to let bulb filament stabilise 
low 4 ‘ensure output is low 

for bt0=0 to 8 ‘ count to 8 (seconds) 

pause 1000 ‘pause a second 

next b10 ‘do it until time is reached 


Sense: ‘Main voltage drop sensing routine 
readadc10 1,w0 
debug w0 

low 4 ‘Set output low 

lf w0<635 then flow :calibration point. Jump if lower than 635 
pause 20 “wait 20 milliseconds 

goto sense ‘goto beginning 


flow: -routine for showing air-flow present 
high 4 ‘ight LED 

pause 20 ‘wait 20 milliseconds 

goto sense ‘Start cycle all over again 


‘The calibration value may be altered. 635 is a central value. 
‘Increasing this will increase sensitivity and reducing it 
‘desensitises the circuit. This value may vary between different 
‘circuils. Use debug to see best what vatues the circuit is reading 
and what value you should use. 


with a simple comparator to drive 
the LED). 

Be careful when breaking the 
lamp, as it is easy to break the fila- 
ment too. Wrap the bulb in paper (to 
eliminate splinters hitting your eyes) 
and place it in a vice. Gently tighten 
the vice a fraction of a turn; you will 
hear and feel the glass break. Be 
careful — it is sharp! 

Use a coarse mesh cover for the 
lamp to protect the filament without 
hindering the air-flow. When mount- 
ing the lamp, ensure the filament is 
perpendicular to the air flow, not 
parallel to it, as this makes quite a 
difference to sensitivity. 

Note that the circuit is unsuitable 
for use where flammable gases may 
be present. In other words, do not 
use it in the presence of volatile and 
flammable fluids such as petrol, al- 
cohol or methylated spirits, acetone 
(present in nail polish or nail polish 
remover), paint thinners, kerosene, 
LPG, etc. 

Brett Cupitt, 

Ashfield, NSW. ($40) 
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Alarm monitors up to 
nine freezers 


This freezer monitor and alarm 
was designed to monitor three 
freezers placed next to each other 
but could be expanded to as many 
as nine. 

The temperature of each freezer 
is monitored with a 10kQ thermis- 
tor (Jaycar Cat. RN3440) sealed 
in a steel tube with neutral cure 
Silastic. 

These are each in series with a 
22kQ resistor from the positive rail. 
The generated voltage is monitored 
with a LM3914 and 10-segment 
bargraph display. 

The REFLo and REFy voltages 
are set using potentiometers so that 
the display range corresponds to 
the estimated voltages generated 
over the temperature range of -20°C 
to +10°C. 

These were calculated from the 
data sheet for the thermistor but 
could just as easily be measured ex- 
perimentally. Pin 9 of the LM3914 
can be left unconnected for dot 
mode display. 

The particular freezer thermis- 
tor is selected by the output of a 
4017 decade counter {IC2) which 
is clocked by a Schmitt trigger os- 
cillator based on IC1a (4093) and 
operating at about 1Hz. 

[C2’s 00-02 outputs drive invert- 
ers IC1b-IC1d and their outputs go 
low in turn to turn on the appro- 
priate 4016 switch and a LED, to 
indicate the selected device. 

A Sonalert beeper can be activat- 
ed when any inputs exceeds the set 
temperature, which is monitored by 
an LM311 comparator (IC4). 

Since all generated and reference 
voltages are derived from the power 
supply, the precise voltage is not 
important. 

Graham Jackman, 

Oakleigh East, Vic. ($40) 
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PICAXE thermostat 
for a 240VAC heater 


Cheap fan heaters have a poor 
thermostat or none at all. This 
PICAXE-based thermostat uses a 
thermistor (DSE Cat. R1895) as the 
sensing device. Display of current 
temperature and set-point is via a 
10-LED bargraph driven by a 4017 
decade counter (IC2). Adjustment 
of the set-point is done using a 
single pushbutton switch ($1) and 
the load is switched by a 240VAC- 
rated relay. 

Power for the circuit is provided 
by an external DC plugpack via a 
7805 5V regulator. The external 
plugpack is simpler and safer to use 
and eliminates a source of self-heat- 
ing that could confuse the operation 
of the circuit (small transformers get 
quite warm even if lightly loaded). 
In the prototype the thermistor was 
installed through the top of the box 
with short connecting wires. 
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To avoid relay chatter and give 
some hysteresis, the temperature 
is sampled about once a minute. 
During this waiting period, the 
4017 is constantly clocked and 
reset as appropriate to display a 
pseudo-bargraph of the ambient 
temperature. This display is easier 
to interpret than if a single LED is 
illuminated. 

Since only one LED is actually 
lit at any time, the brightness of the 
bargraph reduces as more LEDs are 
lit, due to reduced duty cycle. This 
also means that power consump- 
tion is correspondingly low. A brief 
flicker of the bargraph is seen once a 
minute when the PICO8M is reading 
the temperature. 

When the pushbutton is pressed, 
the current set-point is displayed 
(as a single LED) and if the button 
is held the set-point increments 
slowly and wraps around to restart 
the count from the bottom. If the 
displayed ambient temperature is 
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less than the set-point, the output 
LED and relay turns on until the 
next temperature sample (about 
one minute). 

The prototype was set up with 
each LED equal to 1°C over a range 
of 16-25°C but this can be altered 
to suit. The software is annotated 
and includes a test mode to assist 
calibration. The 10-bit ADC in the 
PICO8M gives about 10 counts per 
degree with this thermistor, so 
smaller temperature steps would 
be possible. 

The mains relay is driven via a 
2N7000 FET. The relay’s contact 
life will be extended if the heater 
is used on “low” setting; ie, just 
one heating element instead of two. 
Make sure that the relay’s contacts 
are adequately rated to do the job. 

Craig Simmons, 

Lemon Tree Passage, NSW. ($45) 
Note: the software listing is too long to 
include here but can be downloaded 
from www.siliconchip.com.au. 
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White LED 
touch light 


This white LED touch light circuit 
uses a 4093 quad NAND Schmitt 
IC. IC1a is a pulse generator with a 
one-third duty cycle and it drives 
the LED via a second gate, acting as 
a buffer. The reduced duty of the 
LED represents a two-thirds power 
saving, taking advantage of persist- 
ence of vision —ie, the human eye’s 
inability to discern pulses above a 
certain frequency. 

The LED circuit is gated by IC1c. 
It senses the resistance of a finger 
on its touch pad and then charges a 
100pF capacitor via diode D1. This 
serves as a timer function to provide 
about five minutes’ light. 

The timing period may be altered 
by altering the value of the 100pF 
capacitor. The inputs of the spare 


MP3 player 
remote control 


This circuit was devised to pro- 
vide a wired remote control that con- 
nects in-line with the headphones. 
The headphone socket on a Crea- 
tive Zen-V MP3 player has an extra 
contact (a second ring R2) that is 
pulled up internally to 3V. This is the 
control pin and is normally shorted 
to GND (sleeve) by the headphones. 
Connecting a resistor between the 
control pin and GND creates a volt- 
age divider that is detected by the 
internal sensing circuit. 

This remote control circuit simply 
switches different resistor values, so 


As you can see, we pay good money 
for each of the “Circuit Notebook” items 
published in SILICON CHIP. But there 
are four more reasons to send in your 
circuit idea. 

Each month, the best contribution 
published will entitle the author to 
choose the prize: an LCR40 LCR meter, 
a DCA55 Semiconductor Component 
Analyser, an ESR60 Equivalent Series 
Resistance Analyser or an SCR100 
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IC1: 40938 


D1, D2: 1N4148 
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gate - ie, pins 12 & 13 of ICid — are 
“tied high” to conserve power. 

On standby, the circuit uses well 
under 1pA. The LED and 1kQ resis- 
tor could be replaced with a piezo 


, VOLUME PLAY/STOP FM 
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150k 12k 22k 82k 56k 


180k 


that the voltages range from about 
0.3V to 2V. It could be built as an 
inconspicuous remote, since suit- 
able microswitches and the 4-pole 
headphone plug (Cat. PP-0138) are 
available from Jaycar. 


Thyristor & Triac Analyser, with the 
compliments of Peak Electronic Design 
Lid — see www.peakelec.co.uk 


sounder to provide a timed beep. In 
this case, the 10nF capacitor at pin 
2 of IC1a controls the pitch. 
Thomas Scarborough, 
Cape Town, South Africa. ($35) 
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Note: this circuit was devised to 
suit the Creative Zen-V MP3 player 
but other models and brands prob- 
ably work in a similar way. 

Placid Talia, 

Oakleigh, Vic. ($30) 


So now you have even more reasons 
to send that brilliant circuit in. 

You can either email your idea to 
silicon @ siliconchip.com.au or post it to 
PO Box 139, Collaroy, NSW 2097. 
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— anew super-low dcistortio 


in the preamp module for the Class-A amplifier, elsewhere 
in this issue. It has ultra-low distortion, low noise, high slew 
rate and high gain-bandwidth product. 

In fact, its total harmonic distortion + noise (THD+N) is so low 
you cannot measure it directly with current equipment such as the 
Audio Precision Test Set! 

Even without its super-low distortion figures, the LM4562 is 
an impressive op amp. Its typical input noise density is 2. 7nV//Hz 
while slew rate is quoted at +20V/us. 

Gain-bandwidth product is 55MHz and open-loop gain is 140dB 
for a 600Q load. In addition, it has excellent figures of 120dB for 
PSRR (power supply rejection ratio) and CMRR (common mode 
rejection ratio). 

But it is the harmonic distortion performance that made us 
pick it as the only suitable op amp to be teamed with the new 
20W Class-A amplifier current being featured in the magazine. 
We wanted an op amp that would not degrade the amplifier’s 
performance in any way. 

The LM4562 turned out to be the right choice but we have to 
admit that the preamplifier module featured in this month’s issue 
was our third attempt to actually extract that fine performance. As 
in any low distortion design, PC board layout is critical. 

Having obtained a great performance figure, typically less than 
.0005% from the module, we had two problems: 

One, that distortion is about the same as the residual distortion 
of the Audio Precision test set and 

Two, the THD+N of the op amp is more than an order of magnitude 
(ie, ten times) better again, at 0.00003%. 

So how does National Semiconductor manage to quote a value 
that cannot be measured? 

Well, there is always a way! Although the THD+N cannot be 
measured directly, a simple set-up enables the ultra-low distortion 
to be measured indirectly. The circuit is as in Fig.1 and is taken 
directly from the National Semiconductor data sheet. 


T: LM4562 dual high performance audio op amp is featured 


Fig. 1: The suggested circuit from the datasheet used 
to measure the ultra low distortion of the LM4562. R1 
should be low, typically 10©. 
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The op amp is connected as a unity-gain buffer but with a low 
resistance R1 (around 109) placed between the inverting and 
non-inverting inputs and a higher resistance R2 placed in the 
feedback loop. 

The result is a closed loop gain of 1 but a noise gain of 
G=1+(R2/R1). This is because R1 and R2 effectively form a voltage 
divider. 

This means that the error (ie, harmonic distortion) and noise 
signal is amplified by this factor and this allows the measurement 
to be made on currently available equipment! 

Another way of looking at it is to regard the op amp as having 
its open loop gain reduced to a figure of 1 + (R2/R1) and this 
means that much less feedback is available to reduce the circuit 
non-linearity. 

Either way, we decided to try this method to verify the typical 
ultra low THD+N figure given in the datasheet (0.00003%). This 
will vary according to the voltage of the test signal, its frequency 
and the impedance of the load, among other factors. 

We connected the op amp as in Fig. 1. For R1 and R2 we used 
10Q and 1.2kQ 5% resistors, which we measured using a digital 
multimeter to be 9.99 and 1202Q respectively. You could use 
1% resistors instead but since we were measuring the resistors 
with a multimeter, this would not make very much difference to 
the result. 


THD+N vs Output Voltage 
Vec = 15V, l, Veg = -13V 
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OUTPUT VOLTAGE (V) 
Fig. 2: graph of THD+N vs. output voltage from the 
LM4562 datasheet. The test load is 6000 and the 
supply voltage is +15V. At 3V RMS, the THD+N value is 
0.00003%. Compare this with our measured value! 
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By Mauro Grassi 


The distortion gain, using the formula 1+(R2/R1), was therefore 
G=1+(1202/9.9)=122.41 


A 1khz 3V RMS test signal from the Audio Precision set is 
applied to pin 5 (the non-inverting input) and the output of the op 
amp at pin 7 is 3V (because the gain is unity). 

We used a+15V regulated supply that we measured to be within 
0.06% of this value. However such small variations in the positive 
and negative rails as well as asymmetrical rails should not make 
any significant difference to the result since the LM4562 has a 
PSRR (power supply rejection ratio) of -120dB. 

We selected a simulated load of 600, to match the data sheet. 
We made sure to connect the unused op amp as a buffer with 
grounded non-inverting input, to prevent it from oscillating and 
contributing to the noise measurement via the common supply. 

To measure the THD+N, we used the same technique as described 
on pages 28-30 of the June 2007 issue. 

lt involves using an oscilloscope with averaging to eliminate 
the noise on the distortion signal. This was found to be necessary 
because the breadboard version of the circuit in Fig.1 was quite 
prone to noise pickup. 

50, if we let DV denote the RMS voltage of the residual distortion 
signal and AV denote the RMS voltage of its averaged version, we 
obtain the scaling factor F=AV/DV. 

If we let MD denote the THD+N reading from the Audio Precision 
Test Set, which is made in the audio range 20Hz to 22kHz. Since 
the distortion gain is G, the true measurement for the THD+N 
should be: 


FXMD/G % 


LeCroy aa ot oZz TOONS S00k points 
Fig. 3: Screen grab from of the Le Croy WaveJet showing 
the test signal in yellow, a 1kHz 3V RMS sine wave and 
the distortion signal at pin 7 of the LM4562 in cyan, 
showing the RMS value of DV=59.3mV. 


RIC: 2007/07/05 16:35:42 
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Now the LeCroy Wave- 
Jet 324 scope we used cannot display 
the distortion and its averaged-out version 
simultaneously (as can the LeCroy WaveRunner) so we had to 
switch between the waveforms. 

What we did was to take typical values as guides. Figs. 3 and 
4 show screen grabs from the oscilloscope. Let’s run through a 
typical calculation, with values as shown in Figs. 3 and 4. 

From these screen grabs, we have AD=11.45mV and DV=59.3mvV, 
being the RMS values of the averaged distortion signal and the 
normally sampled distortion signal, respectively. The ratio F is 
therefore F=AD/DV=0.1931. 

since the reading given by the Audio Precision Test Set was 
typically 0.013%, its true value (using the averaged residual distor- 
tion) was 0.1931 x 0.013 or .0025% Now since G was 122.41, the 
calculated value for the distortion is .0025 / G = 0.00002%, lower 
than the typical distortion given by the data sheet! 

This technique of varying the distortion gain can be applied 
whenever the measurement to be made is too small for the avail- 
able instrument. 
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Fig. 4: Screenshot of the Le Croy WaveJet showing the 

test signal in yellow, a 1kHz 3V RMS sine wave and the 
averaged distortion signal at pin 7 of the LM4562 in cyan, 
showing an average RMS value of AD=11.45mV. 
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SERVICEMAN'S LOG 


Serviceman Of The Overflow 


Getting down on my hands and knees to service 
a dishwasher is not much fun but this was one 
those occasions when I had no choice. Pd much 
rather service TV sets any day, so let’s start off 


with one of those. 


I thought I had an interesting fault 
when Mr Williams said his set would 
drop its colour during the advertise- 
ments but only on Channel 7. I could 
see all sorts of spin-offs to this. For 
years I had heard of boxes that would 
mute the sound for you during com- 
mercials — though I have never actually 
seen one. But if this set could turn its 
colour off, surely I could use the colour 
killer circuit to kill or even murder the 
sound during the ads! 

Anyway, as luck would have it, Mr 
Williams didn’t quite mention that 
there were other problems with the 
picture on Channel 7. Most were due 
to a fine herringbone patterning on the 
screen from co-channel RF interfer- 
ence. Mr Williams lived in a block of 
units in a poor reception area and he 
had a Grundig Xedance 82 Flat and had 
a Panasonic NV-FJ620 VCR connected 
to it. The VCR was connected to the 


38 SILICON CHIP 


aerial and then onto the TV. The RF 
output channel had been set to UHF 
channel 37. 

On the very crowded UHF band on 
the North Shore of Sydney, this is not 
a good choice. There are several chan- 
nels available and I reset this one to 
channel 69 and hoped for the best. It 
fixed up the patterning but only long- 
term use will confirm my remedy. 


Serviceman of the overflow 


Thank God, I am not a plumber or 
a white goods technician — though it 
would be nice to get their remunera- 
tion. The very thought of sewage or 
rotten food stuck in pipes is all too 
much for me. 

It does, therefore, do one’s soul good 
to be in their shoes even for just one 
job and it makes you appreciate your 
profession so much more. 

Mrs Serviceman is a formidable 


MRS COURTNEY- 


LACEY SWEPT IN WITH JOSEPH, 


Items Covered This Month 


Grundig Xedance 82 Flat 
AEG Favorite 675i dishwasher 


Sharp LC15AHIE LCD TV 
Telefunken SDX290H 


Philips 36PW9527/79R EMSA 
P/M 


person and when she asked me to fix 
our dishwasher you just knew there 
was going to be no negotiation in the 
matter. This was a direct missive from 
on high. 

The offending machine was an AEG 
Favorite 675i dishwasher that was 
intermittently dead. Basically the ma- 
chine would start working perfectly, 
then after a while you could hear a 
small clunk and then the whirring 
sound of a motor. It was at this point 
that it would stop its washing cycle 
and the touchpad keyboard would 
jam up. In fact, you could not do 


HER BUTLER- PRIVER WHO NAT URAA Y WAS 
CARRYING THE OFFENDING APPLIANCE. 
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anything for another 15 minutes or so 
when suddenly the motor would stop 
and the touchpad would start to work 
normally again. This cycle would be 
repeated every few days but the fre- 
quency was increasing. 

I removed the covers and got down 
on my hands and knees and saw there 
was a tray underneath. In the centre 
of this tray there was a vertical shaft 
with a piece of foam on it. I worked out 
that this piece of foam would float on 
any water that was in the tray and as 
it rose, the foam would move up the 
shaft until it hit a microswitch at the 
top. This would then turn on a control 
solenoid and a pump motor which 
would empty the tray. This “flood 
control” was what was happening to 
this machine. 

Not quite knowing what to expect, 
I concluded that this tray was for a 
safety overflow. But where was the 
water coming from? It certainly wasn’t 
pouring in but I did notice from the 
discoloured melamine on the right- 
hand side that there was a water leak 
nearby. 

But where from? Water is a little like 
electricity, with gravity being its driv- 
ing force. The height above ground is 
equivalent to voltage and quantity to 
amps. So to find the water source you 
have to look upwards. 

It took a long time to trace this but 
eventually I noticed a wet copper stain 
at the connection to the hot water tap. 
This disappeared into a loose flexible 
corrugated conduit which then went 
via the external solenoid into the ma- 
chine and then dripped down the side 
of the cabinet into the tray. 
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So there was nothing wrong with the 
dishwasher. Tightening up the hose 
connector and refitting the conduit 
properly ensured the flood control was 
no longer necessary. 

Mrs Serviceman should be pleased 
— I think I will ask for seconds of that 
lamb roast tonight. 


There’s a good chap 


Mrs Courtney-Lacey swept in with 
Joseph, her butler/driver who natu- 
rally was carrying the offending appli- 
ance. She addressed me sharply and 
demanded I repair her thingummy 
bob as quickly as possible, if not im- 
mediately and then retired with her 
entourage, with the assertive parting 
shot — “Now there’s a good chap”. 

Well a command like that has to be 
obeyed — it was almost, well, like Mrs 
Serviceman talking to me. Maybe they 
know each other! 

The set was a Sharp LC15AHIE 
LCD TV and the problem was that it 
intermittently wouldn’t come on or 
stay on and it flickered. My first step 
was to engage the service test mode 
by pressing the appropriate buttons 
while switching the power on. This 
gave a letter “K” in the top lefthand 
corner of the blue screen. Pressing 
“Volume-” and “Channel-” together 
places the set into the adjust mode 
and it then displayed “Error..5” on the 
screen. Pressing “Volume-” then reset 
the error count from 5 to 0. That done, 
I turned the set off and on and it then 
worked perfectly every time. 

This is all part of the TV’s protec- 
tion system. If you try to start and stop 
this set rapidly more than five times in 


WATER IS A LITTLE 
LIKE ELECTRICIT Tooe 


succession, it goes into protect mode 
and the error buffer has to be reset. 
I soak-tested this set for a long time 
until I was sure that this was the whole 
problem. So why did it do this? 

This required a phone call to our 
lady who told me that it was actually 
the set they used on their yacht. After 
a bit of probing and a chat with Joseph, 
I found out that they used an inverter 
to run it. 

I then had the temerity to advise 
them that this set would not work 
satisfactorily with this arrangement. 
The inverter waveform had too many 
spikes that would set off the inbuilt 
error counter. 

Mrs Courtney-Lacey was not amused 
but agreed finally to use it up at the 
house and not on the yacht. She was 
lucky in this case because these spikes 
can often destroy the power supply 
and as I described last month the repair 
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Seorvicomans LOG continued 


~ASKED FOR A HOUSE CALL BECAUSE HIS 
TV WEIGHED A TONNE & WAS UPSTAIRS oes 


kit requires a lot of work to install. She 
must have had some inkling of what 
I said because she had already tried 
three other Sharp LCD sets which 
had all had the same problem and so 
accepted my reasoning. 


A dreaded old set 


A blast from the past arrived on my 
bench. It was a Telefunken S5DX290H 
with no vertical deflection. This 
set is a bit of an enigma because it 
doesn’t really fit into any category. 
Fundamentally, it is a French-made 
Thomson ICC7 chassis but actually is 
an IGC7000 about 15 years old. It was 
avery sophisticated set for its time and 
was also very reliable and performed 
well. But (there is always a but) it is a 
beast to service. To top it off, there is 
no service manual available for this 
specific model. 

The set has multiple short leads to 
a chassis that has components on both 
sides which are all closely packed. 
If you were contemplating taking on 
such an ancient set, I would advise you 
strongly to draw a diagram of where 
all the plugs go. Most of the faults are 
well known and you can use an ICC7 
circuit with reasonable confidence. | 
suspected the vertical output IC IF01 
TDA8178/F was faulty, as the 15Q fu- 
sible resistor R11 was open-circuit. 

Fitting new parts was disappoint- 
ing, as it made no difference to the 
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symptoms. The common problems for 
this set are the supply rails and the 
fusible resistors, especially additional 
components that were added onto the 
ICC7000 chassis rather than the ICG7; 
eg, the 4.7Q resistor fitted instead of 
link J238. 

Anyway | found nothing wrong with 
most of the usual suspects, so I started 
measuring the voltages on each of the 
seven pins of the IC. The only volt- 
age that was incorrect was the output 
voltage to the deflection yoke which 
was high, 

Now as any keen audiophile would 
know, an amplifier’s DC output volt- 
age is normally half that of the voltage 
supply rails. Seeing that everything 
else was OK, I deduced that it had to 
be the IC. That was when I noticed 
that the IC had an extra suffix. It was 
actually a TDA8178/FS (or equiva- 
lent STV9379F) and this requires 
modification for the internal reference 
voltage. 

An additional 3.9kQ and 2.7V zener 
needs to be fitted from the 65 V rail (for 
the STV9379F the zener would have to 
be 2.1V, which is a big ask as they are 
hard to obtain). This mod restored the 
vertical deflection but not completely. 
The electros surrounding the packed 
IC needed to be changed as well. 


Fixing a heavy Philips 
Peter Williams specifically asked 


for a house service call because his 
TV weighed a tonne and was upstairs. 
He had a Philips 36PW9527/79R wide 
screen CRT TV employing an EM5A 
P/M chassis. The weight was all in the 
86cm picture tube. He complained of 
poor focus but by the time I arrived, 
there was no picture. Removing 
the back was a bit of a drama until 
I remembered you have to remove 
the fancy trim on the top rear of the 
cabinet. 

I switched the set on and noticed it 
took a very long time for the LED to 
change from red to yellow to green but 
I had been pre-warned about this as 
this set is fitted with lots of protection 
circuitry. By now there was no picture 
at all and I thought this was going to 
be easy because the CRT filaments 
weren't coming on. 

Expecting just dry joints in the CRT 
filament circuit from the line output 
transformer, I had a quick look at the 
service manual to follow its route 
when I noticed a lot of references to 
PCB I DAF (Dynamic Active Focus 
— both horizontal and vertical). The 
filament voltage is also connected to 
this board via transformer 5810 and 
FET 7810, along with the focus — both 
related to the symptoms this set was 
suffering from. 

Moving the CRT board F brought 
the picture tube filaments back on but 
there was still no sign of a raster. The 
RGB amplifier ICs on the CRT board are 
too sensitive to survive a quick short to 
ground on one of the cathodes of the 
CRT to see if there is a picture. 

Measuring various voltages, I estab- 
lished we had EHT but no screen (G2) 
voltage. The focus was just too hard 
to measure. I measured the emission 
of the picture tube to be OK. With the 
above info in mind, I took a stab and 
diagnosed that the twin focus and 
screen control assembly part of the 
flyback must be faulty but to be sure, 
I decided to confirm my diagnosis and 
fit this chassis into another similar set 
I had in the workshop. 

I ordered anew transformer but was 
amazed to find the supplied replace- 
ment was quite a lot different from the 
original. However, I duly replaced it 
along with C2435 (9.1nF, 2kV) across 
the line output transistor for good 
measure and resoldered the vertical 
output IC just in case. 

I took the chassis back, reinstalled 
it, crossed my fingers and switched 
on. When I heard the sound come on, 
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Something old, something new — a 1957 Healing B&W 
TV set working from a digital set-top box! 


I decided now was the time to turn the screen control 
(G2) up and look for a picture. 

It was a relief to see the picture come on, even if it 
was out of focus. A few more judicious twiddles of the 
dynamic and static focus controls and I get a pretty 
good picture — but — quelle horreur!! The picture was 
upside down and the wrong way round!! 

For such a drastic turn of events I must have done 
something really STUPID — I mean, even more than 
normal! 

Well, I examined all the plugs and sockets to the 
deflection yoke and really you couldn’t actually plug 
them in the wrong way around. They were all keyed, 
colour coded and non-interchangeable. The panic level 
was rising within me but I kept my head and tried 
phoning colleagues to see if this had ever happened 
to them — which of course it hadn’t. It only helped to 
reinforce their opinion of me that it was time I was 
put out to pasture. 

In the end, there was nothing for it but to swap the 
leads over to the yoke. 

I started with the vertical deflection and cut and 
resoldered them the opposite way round. I thought it 
would be a good idea to check it before going on to the 
horizontal deflection yoke. 

To my amazement not only did this fix the upside 
down picture but also the left to right scan! It was now 
normal. Please don’t try to explain the logic to me; I 
don’t think I could handle it. 

Fortunately, after the necessary adjustments this 
fixed the problem. 

The penny didn’t drop until I got back to the work- 
shop and found on the floor a small extension lead 
which fitted the vertical deflection plug and socket. It 
was this that changed its polarity. 


Interesting picture 


Finally, at the top of this column is an interesting 
photo from last month’s round up. It shows a 1957 
Healing TV set working from a digital set-top box! Sē 
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Captive 
UTW UMEN 


If your car’s turbocharger has just been 
running, it is vital to allow the engine to 

idle for a few minutes before switching 

off. This Adaptive Turbo Timer will do the 
job automatically. It only operates when 
necessary and sets the idle time according to 
how hard you’ve driving. 


OR MOST DRIVERS of turbo cars, 
-having to leave the engine idling 
for a short period before switching 
off is often not particularly practical. 
Alternatively, they may simply forget 
to clo it. 

Another problem is that in many 
cases, it is not really necessary. Your 
trip may have been rather slow and 
the turbo. did not run, Or with brisk 
driving, the turbo may have been run- 
ning but not in the last few minutes. 
At other times though, when the turbo 
has just been in use, the engine should 
be idled to allow cool-down, 

Why do car manufacturers recom- 
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mend this idle period? It is all to do 
with prolonging the life of the turbo- 
charger and particular ly, its bearings. 
Switch ve off the engine imm edfately 
after turbo operation means that the 
turbo will still be spinning, as it runs 
at very high speeds. This also means 
that the bearings will then run with- 
out any fresh circulating oil from the 
engine. Any residual bearing oil will 
overheat and burn or tarnish due to the 
very high turbo temperatures. 

If this happens repeatedly, the result 
will be premature bearing wear. By 
contrast, idling the engine for a while 
before switching off will maintain the 


lubrication until the turbo cools. 

Whether to idle or just stop the 
engine when you park is a decision 
you must make every time, unless 
you install a turbo timer. However, 
most turbo timers will always idle the 
engine before switching it off, regard- 
less of whether this is required or not. 
This is the case with the Turbo Timer 
published in the November 1998 issue 
of SILICON CHIP. 

Our new Adaptive Turbo Timer is 
different as it makes the decision as 
to whether to provide the cool-down 
period and if so, for how long. Its 
decisions are based on the vehicle's 
recent driving history. Ifthe turbo has 
not been used for the last 15 minutes, 
for example, no cool-down period will 
be provided. On the other hand, ifthe 
turbo has been active in the last few 
minutes, the engine will be idled for 
proper turbo cool-down. 


how ¢ 

So eee does the Adaptive Turbo 
Timer monitor recent driving history 
and alter the cool-down time accord- 


es it K ir a i ya? 1 
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ingly? It does this by monitoring an 
engine sensor that is load depend- 
ent. Typically, this will be an airflow 
sensor, a Manifold Absolute Pressure 
(MAP) sensor, an oxygen sensor, a 
throttle position sensor or a tempera- 
ture sensor. Only one sensor is needed 
to provide this engine information. 
In operation, the Adaptive Turbo 
Timer monitors the sensor’s signal 
over a period of time and tallies up 
the amount of time the signal is above 
and below a preset value. To do this 
it samples the sensor signal 256 times 
over this tally period. The tally period 
is aminimum of five minutes but can 
be up to 15 minutes, depending on the 
maximum cool-down timer setting. 
The sensor signal is sampled every 
1.17 seconds for a tally period of five 
minutes and once every 3.52 seconds if 
the tally period is set to 15 minutes. 
Note that the sensor is continuously 
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Sf ADAPTIVE TURBO TIMER 


Fig.1: the circuit is based on microcontroller IC1 which monitors the sensor 
signal at its AN2 input. IC1 determines the cool-down period and controls the 
car’s ignition circuit via transistor Q1 and relay RLY1. Relay RLY2 is used to 

bypass an engine immobiliser (if fitted) during the cool-down period. 
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monitored but only the data within the 
tally period is relevant and older data 
is continually discarded. A sensor LED 
indicates whenever the preset value 
has been exceeded. The maximum 
cool-down period can be set anywhere 
between 0-15 minutes, 

The amount of time the sensor signal 
is above the preset value compared to 
the time under the preset value can be 
represented as a percentage. It is this 
percentage which largely determines 
the cool-down period. 

The monitored signal is also weight- 
ed according to how recent the data 
is. This means that the most recent 
quarter ofthe tally period has a greater 
effect on the timer cool-down period 
than earlier quarters. 

The actual weighting is such that 
the most recent quarter has four times 
more effect than the first quarter. Simi- 
larly, the second most recent quarter 


Automatic operation 


© Cool-down period adapts to the 
turbo boost usage 


© Adjustable maximum cool-down 
period 


© Reset switch 


© LED indication of current cool- 
down timeout period 


LED indication during cool-down 
© LED indication of sensor level 
Sensor inversion selection 


has three times more effect and the 
third most recent quarter has twice 
the effect of the first quarter. 

The resultant cool-down period is 
indicated by a LED that has a bright- 
ness level that varies according to the 
percentage of full timeout period. So 
if the timeout is 100% of the setting, 
then the LED will be fully glowing. 
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Fig.2:; follow this diagram to assemble and install the Adaptive Turbo 
Timer. Check that all polarised parts are correctly oriented and be sure 
to use automotive cable for all external connections. Note that the A & B 
connections at left should be run using heavy-duty cable as they carry the 


ignition circuit current. 
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This is the completed unit, ready for installation. You can either mount 
the LEDs on the PC board and use them during the setting-up procedure 
or you can mount them on the dash and connect them via flying leads. 


Lower percentages will have the LED 
glow at a lower brightness. 

When driving, this LED will be seen 
to vary in brightness according to the 
amount of time the turbocharger has 
run. It gives a good indication of just 
how much time the cool-down period 
will be when the engine is switched 
off. An Idle LED also lights during the 
cool-down period. 


Using it 
The Adaptive Turbo Timer is easy 
to use. Just drive the car and when 
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you switch off the ignition, the Adap- 
tive Turbo Timer will either allow 
the engine to switch off or run it for a 
further short period, depending on the 
amount of recent turbo use. However, 
if you wish, you can override the cool- 
down period at any time and switch 
off the engine at any time by pressing 
a reset switch. 

As shown in the photos, a small 
PC board accommodates all the main 
parts for the Adaptive Turbo Timer. 
This board can be mounted inside a 
plastic box or it can be wrapped in a 
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sleeve of heatshrink tubing. You can 
either mount the indicator LEDs on 
the instrument panel or they can be 
simply mounted on the PC board for 
use when setting up the timer. 


Circuit details 


Fig.1 shows the full circuit details of 
the Adaptive Turbo Timer. It’s based on 
a PIC16F88-I/P microcontroller (IC1) 
and this monitors the engine sensor 
signal at its AN2 input (pin 1). IC1 
also monitors the ignition voltage at its 
RAO input (pin 17) and checks when 
the ignition is switched off. 

The cool-down period is enabled 
by relay RLY1 which is connected in 
parallel with the cars’s ignition switch. 
Pushbutton switch PB1 is connected 
to IC1’s RB1 (pin 7) input and can be 
used to cancel the cool-down period 
and switch off the engine. 

The car’s ignition switch is moni- 
tored by RAO (pin 17) via the normally 
closed contacts of relay RLY1 (30 & 
87a). The input voltage to pin 17 is 
fed via an RC filter (100k resistor and 
100nF capacitor) to prevent any false 
triggering by transient voltage spikes. 
The 39kQ resistor to ground attenuates 
the input voltage and is included so 
that the ignition voltage required to 
trigger the RAO input is around 2V. 
This ensures faster and more reliable 
detection of the ignition switch off. 

Normally, when the ignition is 
switched off, pin 17 is pulled low viaa 
1kQ resistor. However, when the igni- 
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tion is switched off and the micro has 
calculated that a cool-down period is 
warranted, its RA1 output goes high 
and switches on NPN transistors Q1 
& Q2. Q1 drives relay RLY1 and this 
closes the normally open contacts (30 
& 87) to reconnect the ignition supply 
to the engine. 

This happens so quickly that there 
is no faltering in the engine. 

At the end of the cool-down period, 
the RA1 output goes low and switches 
off the relay (thus turning off the en- 
gine). Diode D2 is connected across the 
relay coil to quench the spike voltage 
that occurs when the relay’s coil cur- 
rent is switched off. 

Q2 and the optional relay RLY2 is 
provided to bypass any after-market 
engine immobiliser that may have 
been installed until after the cool- 
down period. Q2 also drives LED3 to 
indicate that the Turbo Timer is pro- 
viding cool-down time. LED3 goes off 
after the cool-down period. 

Note that if an alarm is fitted, it must 
have its ignition input signal taken 
from the 87a contact of RLY1. Ifthis is 
not done, the alarm is liable to sound 
during the cool-down period. 


Cool-down setting 


Trimpot VR2 sets the cool-down pe- 
riod. Its wiper is connected to the AN6 
input of IC1 (pin 13). VR2 provides a 
voltage between 0-5V and this is con- 
verted to a digital value within IC1. 
The cool-down period is zero when 
VR2 is fully anticlockwise and 15 
minutes when it is fully clockwise. 

Test point TP2 is aconvenient point 
to measure the setting of trimpot VR2. 
Table 1 shows the timeout voltages for 
several settings of VR2. For example, 
a setting of 333mV will provide a 1- 
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minute cool-down period, a 1V setting 
will provide three minutes and a 5V 
setting will provide 15 minutes. 

The cool-down setting value is 
checked by IC1 whenever power is 
applied. This means that if you change 
the setting of VR2, the timing period 
will only change after power has been 
switched off and on again. 


Engine sensor 

As mentioned above, the AN2 
input (pin 1) monitors the engine 
sensor signal. The sensor input has a 
relatively high input impedance, due 
to the 100kQ series resistor and 1MQ 
trimpot VR1. VR1 attenuates the input 
signal level, while the 100nF capacitor 
provides a degree of filtering. 

In operation, the AN2 input signal 
is converted to a digital value within 
IC1 and compared to a 1V level. LED2 
lights when ever the signal at AN2 is 
above or below 1V, depending on the 
“voltage sense” setting provided by 
link LK1. 

Alternatively, the signal threshold 
can be set to 100mV when link LK2 
is inserted. This lower threshold is 
more suitable for the signal from an 
oxygen sensor. 

With LK1 out of circuit, the RBO 
input (pin 6) is held high via an in- 
ternal pull-up resistor. When LK1 is 
installed, it pulls the input to ground. 
This link is only installed ifthe engine 
sensor’s output voltage decreases with 
engine load. 

As stated earlier, the brightness 
of LED1 gives an indication of the 
cool-down period. It is driven using a 
pulse-width modulated (PWM) signal 
from pin 9 via a 470Q current-limiting 
resistor. When the cool-down percent- 
age is 100%, pin 9 outputs a nominal 


4-Band Code (1%) 

brown black yellow brown 
orange white orange brown 
brown black orange brown 
red red red brown 

brown grey red brown 
brown black red brown 
brown black red brown 
blue grey brown brown 
yellow violet brown brown 
brown black brown brown 
brown black black brown 


Be sure to use the Turbo Timer 
only when your car is parked in 
the open. The reason for this is 
fairly obvious — your car’s engine 
exhausts carbon monoxide (CO) 
fumes while it is running and 
carbon monoxide gas is colour- 


less, odourless and extremely 
poisonous. 

Never allow the engine to 
run on if the car is parked ina 
confined space; eg, a garage. If 
you do need to allow the turbo to 
cool, park the car outside instead 
until the engine cuts out and park 
the car in the garage later on. 


5V and gives maximum LED bright- 
ness. Lower cool-down settings result 
in a PWM signal with reduced duty 
cycle and therefore reduced brightness 
from LED1. 

Input RB1 (pin 7) is normally tied 
to +5V via an internal pull-up resis- 
tor. When reset switch PB1 is closed, 
pin 7 is pulled close to OV and this is 
detected by IC1 as a switch closure. 

IC1 operates from an internal 8MHz 
oscillator. This sets the operating rate 
of the micro and the clocking for the 
timers that tally the sensor input signal 
and provide the cool-down-period. 

Power for the circuit comes from the 
switched side of the ignition switch 
and so power is applied only when 
the ignition is on or while relay RLY1 
is closed (ie, during the cool-down 
period). Diode D1 provides reverse po- 
larity protection, while a 10Q resistor 
and zener diode ZD1 are used to clamp 
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5-Band Code (1%) 

brown black black orange brown 
orange white black red brown 
brown black black red brown 
red red black brown brown 
brown grey black brown brown 
brown black black brown brown 
brown black black brown brown 
blue grey black black brown 
yellow violet black black brown 
brown black black black brown 
brown black black gold brown 
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RLY2 


CONTACTS 


lf an alarm is fitted to your car, this has been taken into account in the design 
of the Adaptive Turbo Timer. A second relay — RLY2 — can be used to bypass the 
alarm system's engine immobiliser. This relay is connected to the bottom two 


terminals on the PC board. 


Where your alarm system disables the ignition by shorting it out, connect the 
relay between the alarm immobiliser output and the ignition system using the 
30 and 87a contacts as shown at (A). Alternatively, if the alarm system open 
circuits the ignition, use the 30 and 87 contacts to reconnect the ignition as 


shown at (B). 


In addition, if the alarm requires an ignition signal, use the “To Alarm Ignition 


Input” connection on the Turbo Timer. 


voltage transients. A 4704F capacitor 
then filters the supply after which it 
is fed to regulator REG1. 

REG1 produces a +5V rail to power 
the microcontroller, while the relays 
are powered by the vehicle’s battery. 
The 100uF capacitor at REG1’s output 
provides extra decoupling. 


Construction 


The Adaptive Turbo Timer is built 
on a PC board coded 05108071 and 
measuring 107 x 61mm. If you don’t 
like the idea of fitting it with a heat- 
shrink sleeve, it can be housed in a 
standard plastic case measuring 130 
x 68 x 44mm — the board simple clips 
into the integral side slots. 

Most of the external connections to 
the vehicle are made via PC-mounted 
screw terminal blocks. The exceptions 
here are the two external connections 
to the relay, which are run via PC- 
mount spade connectors (necessary 
for the heavier current). 

Begin construction by checking the 
PC board for any defects (eg, shorted 
or open circuit tracks) and for the 
correct hole sizes. The holes for the 
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screw terminal blocks will need to be 
larger than the 0.9mm holes for the 
other components — ie, about 1.2mm. 
Relay RLY1 requires slotted holes to 
accept its spade terminals. 

Fig.2 shows the parts layout on the 
board. Start the assembly by install- 
ing the resistors first, taking care to 
place each in its correct place. Table 1 
shows the colour codes but you should 
also use a digital multimeter to check 
each resistor before inserting into the 
PC board. 

The diodes and the IC socket can go 
in next, taking care to orientate each 
with the correct polarity. The capaci- 
tors can then go in but note that the 
electrolytic types must be oriented as 
shown on Fig.2. 

Next on the list are the two transis- 
tors which can now be soldered into 
place. LEDs 1-3 can either be mounted 
on the PC board or mounted externally 
(eg, on the dash). Note that the LED 
mounting pads are also brought out 
to the screw terminal blocks, to make 
external mounting easy. 

If you are mounting the LEDs on the 
PC board, take care to orient them with 


the anode (longer lead) as shown on 
Fig.2. LEDs 1 & 3 are red while LED2 
is green, 

Trimpots VR1 & VR2 can now be 
installed, followed by the two 3-way 
link headers for LK1 and LK2. REG1 
is mounted horizontally on the PC 
board with its leads bent over by 90° 
to insert into the allocated holes. The 
regulator’s tab is then secured to the PC 
board using an M3 screw and nut, after 
which the leads can be soldered. 

Don’t solder the regulator’s leads 
before bolting it down, as this may 
strain the soldered joints'as the nut 
is tightened. 

Once these parts are in, install the 
two independent 2-way PC-mount 
screw terminals. The 8-way block at 
the righthand edge can then be in- 
stalled. It’s made up using six of the 
2-way screw terminals, They connect 
by sliding the dovetail joints together 
before installing the assembly on the 
PC board. 

Finally, install the relay and the two 
spade connector terminals which are 
soldered directly to the PC board. Note 
that the relay’s mounting tab will have 
to be cut off before it is installed. 


Testing 

Now for the smoke test. Initially, 
leave IC1 out of its socket and connect 
a wire so that you can open and close 
the circuit between spade terminals A 
and B. This simulates the car’s igni- 
tion switch. | 

Next, apply +12V to the A terminal 
and OV to the ground or chassis screw 
terminal. That done, use a multimeter 
to check the voltage between pins 14 
& 5 of IC1’s socket — you should get 
a reading of 5V (anywhere between 
4.85V and 5.15V is OK). 

Ifthis checks out OK, switch offand 
install IC1 in its socket. Be sure to ori- 
ent the IC correctly — the notched end 
goes to the left. 


Adjustments 

Initially, set VR2 to its mid position. 
This will provide a nominal 2.5V at 
TP2 for a 7.5-minute timeout. Jumper 
pins LK1 and LK2 should be fitted to 
their OUT positions. 

Apply power (+12V) again to the 
A terminal and close the connection 
between the A and B terminals (ie, 
connect A & B together). That done, 
you need to simulate a sensor signal by 
connecting a wire between the sensor 
input terminal and the A input. 
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Cool-down idle period: up to 15 minutes 
Recent driving history monitoring: 5 minutes or equal to cool-down setting. 


Recent driving history weighting: fourth 14-period weighted by a factor of 4; 
third %-period weighted by 3; second %-period weighted by 2; first 4-period 


weighted by 1. 


Sensor input adjustment range: 1.1-15V or 0.11-1.5V, selected with LK2 
Sensor input threshold: 1V or 0.1V, selected with LK2 
Sensor input sense: positive or negative, selected with LK1 


Sensor input impedance: 1.1MQ 


Next, adjust VR1 so that the voltage 
at TP1 is just over 1V and check that 
LED2 (the sensor LED) lights. If you 
now disconnect the sensor input from 
the A terminal, the sensor light will go 
out after a maximum of 1.8 seconds. 
Reconnecting the sensor input to the 
A terminal again should then turn the 
LED on again after a maximum of 1.8 
seconds. 

You should now see LED1 (the 
“percentage timeout” LED) begin to 
glow and increase in brightness dur- 
ing the period that LED2 is lit. It will 
stop increasing in brightness when the 
sensor input is disconnected from the 
A terminal and LED2 goes out. (Note: 
the percentage timeout LED shows the 
current percentage of the cool-down 
timeout set by VR2). 

If you now disconnect the link 
between the A and B terminals, relay 
RLY1 should close (indicated by a click 
as the contacts close) and LED3 should 
light. The cool-down period will be up 
to 7.5 minutes but less if LED1 is not 
glowing at full brightness. 

LED1 will now begin to decrease 
in brightness until it extinguishes. At 
the end of the cool-down period, the 
relay will then switch off and LED3 
will also extinguish. 


Installation 


When installing the Adaptive Turbo 
Timer in your car you will need to 
select a suitable sensor that changes 
its output with engine load. There 
are several sensors that can be used 
and these are listed below, in order of 
preference: 

(1) Airflow Meter: this type of sensor 
provides a good indication of engine 
load. High airflow means that the 
engine is being driven hard and the 
turbocharger would be expected to be 
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applying boost. 

Airflow sensors generally have a 
rising voltage with airflow that ranges 
from about 0.5V at idle through to 
about 4.5V at high engine loads. Note 
that some airflow sensors do not 
change in voltage but provide a change 
in frequency instead. A frequency out- 
put signal is unsuitable for use with 
this circuit. 

You can monitor the airflow signal 
by connecting a digital multimeter to 
its output and then driving the car. 
The voltage should change with engine 
load. If it doesn’t, you may be measur- 
ing the wrong wire or the output may 
be a varying frequency. 

(2) MAP (Manifold Absolute Pressure) 
sensor: this measures the air pressure 
at the manifold or at the air intake, the 
output voltage increasing with rising 
pressure — ie, with increasing engine 
load. MAP sensors generally cover the 
range of 0.5-4.5V. With turbo boost, the 
MAP sensor should provide higher 
output voltages than those derived 
without boost. 

(3) Oxygen Sensor oxygen sensors 
measure the air/fuel mixture by detect- 
ing the amount of oxygen present in 
the burnt fuel. Generally they produce 
a signal range of 0-1V, with the higher 
voltage meaning a rich mixture. 

For many cars, the engine runs rich 
when accelerating and so the signal 
could be used to indicate when the 
engine is being driven hard. However, 
some cars do not run rich under ac- 
celeration and remain running with 
stoichiometric mixture instead. In this 
case, the sensor would be unsuitable 
because its output essentially does 
not change. 

You can check the oxygen sensor 
output during driving by connecting 
a digital multimeter to it. 


Parts (List 


1 PC board, code 05108071, 
107 x 61mm 

1 UBS plastic case, 130 x 68 x 
44mm (optional — see text) 

1 SPDT 12V horn relay (RLY 1), 
Jaycar Cat. SY-4070 

1 SPDT 12V horn relay (RLY2), 
Jaycar Cat. SY-4070 (optional) 

1 momentary closed pushbutton 
switch (PB1) 

6 2-way PC-mount screw 
terminals with 5.08mm pin 
spacing 

1 18-pin DIP socket for IC1 

2 3-way pin headers 

2 jumper plugs 

2 6.3mm insulated female spade 
connectors 

2 6.3mm male PC-mount spade 
connectors 

1 M3 x 10mm screw 

1 M3 nut 

2 PC stakes 

1 2m length red automotive wire 

1 2m length yellow automotive 
wire 

1 2m length black automotive 
wire 


Trimpots 

1 1MQ top adjust multi-turn 
trimpot (VR1) 

1 10kQ horizontal mount trimpot 
(code 103) (VR2)) 


Semiconductors 

1 PIC16F88-1I/P microcontroller 
programmed with Adaptive 
Turbo Timer.hex (IC 1) 

2 BC337 NPN transistors (Q1, 
Q2) 

t 7805 5V 1A 3-terminal 
regulator (REG1) 

1 16V 1W zener diode (ZD1) 

3 1N4004 1A diodes (D1-D3) 

2 3mm red LEDs (LED1, LEDS) 

1 3mm green LED (LED2) 


Capacitors 

1 470uF 16V PC electrolytic 

2 100uF 16V PC electrolytic 

4 100nF MKT metallised 
polyester (code 104 or 100n) 


Resistors (0.25W 1%) 

2 100kQ 1 1kQ 0.5W 
1 39kQ 1 6809 

t 10kQ 1 4700 

1 2.2KQ 1 10022 

1 1.8kQ 1 102 

2 1kQ 
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The PC board can either be covered with 
heatshrink tubing (if you can find some 


large enough) or mounted in a standard 


plastic case as shown here. 


(4) Throttle position sensor: although 
not ideal, the throttle position sensor 
could also be used as it changes its 
output voltage when the throttle is 
pressed. 

(5) Temperature Sensor: older cars 
may not have any of the abovemen- 
tioned sensors and so you could con- 
nect to the coolant temperature sensor 
instead. This will generally produce 
a high voltage when cold and reach a 
low voltage when the coolant is hot. 


Making the connection 


When making a connection to these 
sensors it is not necessary to cut the 
wire — just tap into it instead. The 
connection can be made at the ECU 
(Engine Control Unit) or at the sensor 
itself. The Adaptive Turbo Timer’s sen- 
sor input has a high impedance so it 
will not affect the operation of sensor 
it is connected to or cause problems 
with driveability. 

Once you have found a suitable en- 
gine sensor, the remaining connections 
to the Adaptive Turbo Timer can be 
made. The A and B connections need 
to be made using heavy-duty wire as 
they carry the ignition circuit current. 
It helps here if you can access the back 
of the ignition switch. 

Using a multimeter, locate a wire 
going to the ignition switch that always 
has battery voltage on it. That done, 
turn the ignition key to the ON position 
and find the wire that now has battery 
voltage on it but reverts to OV when 
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the key is turned off. 

Note that when making connections, 
you should disconnect the car’s bat- 
tery. This will mean that you will lose 
the settings in your car’s radio so be 
sure you have the security password to 
enable you to reset it when the battery 
is reconnected. 

The Reset pushbutton should be 
mounted in a convenient position (ie, 
within reach) on the dashboard. As 
mentioned, the indicator LEDs can 
also be dashboard mounted, so that 
the cool-down period and the time 
remaining can be readily monitored. 


Setting up 

You need to have access to the PC 
board in order to carry out the set- 
ting-up procedure. That’s because you 
have to adjust the trimpots and be able 
monitor the LEDs (if they are on the 
PC board). 

Initially, you can set VR2 to the 
maximum cool-down period that you 
will need. Some guidance for this 
should be in your car’s user manual. 
It’s generally in the region of 4-7 min- 
utes but some high-performance cars 
may need longer. 

The next step requires adjustments 
to be made while the car is driven and 
so a second person is required to assist 
with this. Get someone to drive the 
car while you monitor the sensor LED 
(LED2). Adjust VR1 so that the LED 
lights when the car accelerates quickly 
and the turbo boost comes on. 


Table 2 


C emes | woo 
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If you have connected the unit to 
the oxygen sensor, then LK2 may need 
to be placed in the “in” position so 
that the threshold voltage for sensing 
is 100mV (0.1V) instead of 1V. Also, 
for some sensors, the sense may be 
incorrect and the LED may light for 
light engine loads and turn off at high 
engine loads. In that case, place LK1 
in the “IN” position to reverse the 
sensor sense. 

You will find that the percentage 
LED is invaluable for showing the 
amount of time the Adaptive Turbo 
Timer is expected to run. You can ad- 
just the maximum cool-down period 
with VR2 to get the correct cool-down 
period with various driving styles. 

Note that any change with VR2 will 
not come into effect until the Turbo 
Timer is switched off and on again. 

When the unit is correctly adjusted, 
there should be no cool-down period 
if the turbocharger has not been used 
(ie, with normal driving). Cool-down 
should also not occur if several min- 
utes have elapsed since the turbo- 
charger was last used. Conversely, the 
cool-down timer should operate after 
hard driving. SC 
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Adding a subwoofer to your home theatre or hifi system is the 
easiest way to extend the bass response. A relatively small 
speaker system driven by a big amplifier can give heaps of 
bass while not taking up a lot of space. This new Subwoofer 
Controller has all the features you could want, including low 
and high pass filters, parametric equaliser and auto-turn on. 


sub- 

woofer controller described in 

SILICON CHIP was featured in the 
December 1995 issue. 

Since then we have had quite a lot 
of input from readers and this com- 
pletely new design is our response 
to our readers’ comprehensive wish 
list. 

Adding a subwoofer to a home 
theatre or hifi system can achieve a 
dramatic improvement in listening 
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enjoyment, by extending the response 

of the system down into the low bass 

frequencies. But this improvement can 
only be fully realised if various basic 
conditions are met: 

1. The crossover between your main 
system speakers and the subwoofer 
is smooth, with no obvious peak or 
dip in overall frequency response 


BW JOM ROW 


during the transition; otherwise the 
system will sound either boomy or 
weak in bass. 

. The subwoofer level is correctly 

balanced or matched with the 
level from the rest of the system 
speakers. 

3. The response of the subwoofer itself 
is smooth (ie, without pronounced 
peaks or dips) over its operating 
frequency range. 

4. Very low (subsonic) frequencies 


ho 
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Line level and LFE signal inputs ATKO. 
Speaker line inputs 10kQ wi 


input impedance: .............--- 


- B, variable 
E eee 8dB to +8d 


Low pass filter: 


; ee Centre frequency variabl 
Parametric equaliser: .... Rut/boost variable betwe 


Corner frequency variable between 41Hz 
49dB/octave rolloff slope 


e between 30Hz and 200Hz 
en +12dB at centre frequency 


Q approximately 9 


Signal to noise ratio: .........- 


Amplifier hold-on time:........ 


Power requirements:. .......... 


are prevented from reaching the 

subwoofer, as these can cause its 

cone to ‘flap around’ — which can 
cause unwanted noises and possible 
damage to the subwoofer. 

The Subwoofer Controller unit 
we're describing here caters for all 
these conditions. It provides: 

e A convenient adjustment of sub- 

woofer upper frequency rolloff, 

so you can achieve the smoothest 
possible crossover transition. 

Easy adjustment of subwoofer level, 

for optimum overall tonal balance. 

e A parametric equaliser circuit 
which allows you to compensate for 
any response peaks or dips which 
the subwoofer may have in its op- 
erating range, to achieve a smoother 
response. 

e There’s also a built-in subsonic 
high pass filter, which rolls off the 
response steeply below 15Hz to pro- 
tect the subwoofer from damage. 


Three signal sources 
In addition, there is the ability to 
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High pass (subsonic) filter:.. Corner frequency 15Hz, rolloff 


Maximum output signal:......2.4V RMS 


Output impedance.............-. 1kQ (both outputs) 


-80dB unweighted relative to 1V RMS input, 
OV RMS output 


Approx 11 minutes after end of signals 


Operates from 42V DC, from a battery or regulated 


plugpack supply. 
Current consump | 
than 60mA in active mode. 


select between three possible sources 
for the subwoofer signal: line level 
outputs from your main amplifier; 
speaker level outputs or the ‘LFE’ 
(low frequency effects) channel output 
from your DVD player or surround 
sound decoder; finally there are nor- 
mal and inverted subwoofer output 
signals, so you can easily use a stereo 
amp to drive the subwoofer in bridge 
mode. 

It also has an auto turn-on circuit to 
switch on your subwoofer’s amplifier 
automatically as soon as it detects 
the presence of audio signals. Then it 
holds the amplifier’s power on while 
ever audio signals are being fed to the 
controller and only turns it off again 
after waiting about 11-12 minutes from 
when they are no longer detected. 

So you no longer have to worry 
about remembering to turn on the 
power to the subwoofer amplifier or 
off again afterwards. 

All of the controller’s circuitry fits 
inside a compact low-profile instru- 
ment case and operates from a single 


th an 11:1 mixing divider 


and 200HZ 


slope -18dB/octave 


tion 45mA in standby mode, less 


12V DC supply from either a 
battery or a regulated mains 
plugpack. The current drain is 
modest too — less than 60mA 
when active. 


How it works 


You can get a good overview 

of the way the controller works 
from the block diagram in Fig.1. 
As you can see, the source select 
switch is right at the inputs, al- 
lowing you to choose between 
the left and right channel line 
outputs of your main amplifier 
if it has them, from the speaker 
outputs if it doesn’t, or from 
the LFE output of your sur- 
round sound decoder or DVD 
player. 

The line and speaker level 
stereo inputs are each mixed 
together to produce a mono 
signal for the Subwoofer Con- 
troller but the LFE signal is 
already mono so mixing isn’t 
required. 

The signals are selected 
by switch S1, then passed 
through an input buffer stage 
which allows you to adjust 
their level (and hence the 
subwoofer volume) for tonal 
balancing. 

The input buffer uses a 
feedback-type level control, 
which can either attenuate 
or amplify by up to 8dB either way, 
giving a 16dB adjustment range which 
will be more than adequate. 

Next the signals move to the low 
pass filter stage which can be adjusted 
between 41Hz and 200Hz. This al- 
lows you to ‘fine tune’ the crossover 
frequency where the subwoofer takes 
over from the main system speakers, to 
achieve the smoothest transition. 

(This filter is not needed when you 
are using the LFE signal to drive the 
subwoofer, so in this case you just 
set the low pass filter frequency to 
maximum, where it will have mini- 
mal effect.) 

Next is the parametric equaliser 

stage, which allows you to compensate 
for any peaks or troughs (dips) in the 
subwoofer’s own frequency response. 
It does this by allowing you to produce 
a counteracting trough or peak at any 
frequency in the range from 30Hz to 
200Hz, and with an amplitude of up 
to 12dB either way. 

This should smooth out most likely 
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Fig.1: block diagram of the 
Subwoofer Controller. 


peaks or dips in the subwoofer’s per- 
formance - provided that it’s in a 
reasonably damped enclosure. 

Following the equaliser, the signals 
pass through the subsonic high pass 
filter. This effectively blocks any 
rumble or other ultra-low frequency 
components which could cause trou- 
ble for the subwoofer, allowing only 
‘genuine’ (above 15Hz) sub-bass sig- 
nals to pass through unchanged. 

The output from the subsonic high 
pass filter becomes the main control- 
ler output signal for driving the sub- 
woofer amplifier, while a simple unity 
gain phase inverter stage is used to 
provide the second ‘opposite phase’ 
signal (Output 2). 

As mentioned earlier this allows the 
use of a stereo amplifier to drive the 
subwoofer in bridge mode. A separate 
panel in this article explains the con- 
cept of amplifier “bridging”. 

The remaining sections of the con- 


HIGHPASS 


INVERTER 


FILTER (CF=1 5Hz) 


troller are used to perform automatic 
turn-on of the subwoofer amplifier 
when signals are detected at the output 
of the input buffer, and also to keep 
the subwoofer amp switched on until 
no signals have been detected for the 
‘hold on’ time (about 11-12- minutes). 
The signal outputs from the control- 
ler are muted (by MOSFET switches 
Q2 and Q3) whenever the controller 
decides that there are no signals to be 
passed to the subwoofer. 


In more detail 


For more insight on how the various 
sections of the controller work, refer 
to the main circuit diagram of Fig.2. 
Again, you’ll find the input source 
selector switch S1 at upper left, with 
the selected signal passing through a 
10uF non-polarised capacitor into the 
non-inverting (pin 3) input of op amp 
IC1a, the input buffer stage. 

The buffer is configured in a slightly 


Here’s the back end of the prototype Subwoofer Controller showing the inputs 
and outputs. It’s a bit different to the final version (the mains out lead is moved, 
for example) but this shows the basic arrangement. 
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unusual way, to allow its gain to be 
varied both above and below unity by 
potentiometer VR1. VR1 varies both 
the ratio of the input signal divider at 
pin 3 of IC1a and the gain of the buffer 
itself, by varying the negative feedback 
ratio. It does these actions in inverse 
fashion, to achieve the desired +/-8dB 
adjustment range, When the wiper of 
VR1 is in the centre position, the re- 
sistor ratios give the buffer an overall 
gain of unity (OdB). 

When the wiper is fully clockwise 
(ie, back toward IC1a’s pin 2), the in- 
put divider ratio is reduced while the 
negative feedback ratio is increased, 
giving an overall gain of approxi- 
mately 2.5 (+8dB). 

Conversely, when the wiper of VR1 
is turned fully anticlockwise (in con- 
tact with IC1a’s pin 3), the input divid- 
er ratio is increased while the negative 
feedback ratio is reduced, lowering the 
overall gain to 0.4 (-8dB). 

From the output of IC1a (pin 1) the 
signals pass to the adjustable low pass 
filter stage, based on IC1b. 

This is a standard Sallen & Key 
active low-pass filter with unity gain 
in the passband and a cutoff slope of 
12dB per octave. Its corner frequency 
can be varied between 41Hz and 
200Hz using VR2a and VR2b, two sec- 
tions of a dual-ganged 50kQ pot. 


Parametric equaliser 


The output signal from pin 7 of IC1b 
then passes to the parametric equaliser 
stage, based on IC2, a TLO74 quad op 
amp. This is a ‘state variable’ filter 
circuit, using multiple feedback paths 
around two single-pole filter stages 
based on IG2b and JC2a. 

The use of both positive and nega- 
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Using it in a car 
We designed the Subwoofer Control to run from a 
12V supply so that it can be used in a car. However, 


Fig.2: the complete circuit of our new Subwoofer 
Controller. As well as providing the appropriate output 
for the subwoofer amplifer, it’s also capable of switching 


it off in the absence of audio signal. 


tive feedback results in a bandpass 
filter characteristic at the output of 
IC2b (pin 7) and this signal is mixed 
with the original signal from IC1b in 
IC2c, an inverting mixer stage with a 
gain of -1. 

Because the input of IC2d (pin 13) 
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is fed from the wiper of pot VR3 and 
the two ends of this pot are connected 
to the output of IC1b and IC2c respec- 
tively, the phase of the signal sent to 
[G2d is varied over a 180-degree range 
as VR3 is turned from one extreme to 
the other. 


it will not be able to switch the DC power to the 
subwoofer amplifier. If you intend to only use it ina 
car, you can leave out the solid-state relay (SSR1) 
and all the 240VAC mains wiring. 


As aresult, the bandpass signal fed 
to IC2c can be made to either add to or 
subtract from, the original signal com- 
ing from IC1b. This results in boost or 
attenuation of the frequencies in the 
bandpass range, as desired. 

Dual ganged pot VR4a/VR4b is used 
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to vary the centre frequency of the 
equaliser, while VR3 is used to vary 
the degree of boost or cut. When VR3 
is in its centre position, the equaliser 
circuit provides unity gain at all fre- 
quencies. 

From the parametric equaliser stage 
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the signals pass to the high pass filter 
stage, based around [C5a. This is again 
a standard three-pole Sallen & Key ac- 
tive high pass filter configuration, with 
capacitor and resistor values chosen to 
give acorner frequency of 15Hz. This 
stage has unity gain in the passband 
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but with a rolloff slope of -18dB per 
octave, for signals below 15Hz. 

The controller’s main output signal 
is fed from the output of IC5a (pin 1) 
to the OUTPUT 1 connector via anon 
polarised (NP) 10pF capacitor and a 
series 1kQ resistor, while IC5b is con- 
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nected as a simple unity-gain inverter 
to produce the opposite phase output 
signal fed to the OUTPUT 2 connec- 
tor — again via a 10uF/1kQ series 
combination. 

As you can see, both output sig- 
nals are effectively switched on or 
off (muted) by transistors Q2 & Q3. 
These are 2N7000 Mosfets which are 
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controlled by transistor Q1 and in turn 
by the auto turn-on/hold-on circuitry 
based around [C3 and IC4. 


Auto turn-on & muting 

The two sections of IC3 perform 
the signal detection and auto turn-on 
functions. The output signal from 
pin 1 of input buffer IC1a is fed to 


220nF ¢ 220nF 220nF 


the inverting input (pin 6) of IC3b, 
via a 100nF coupling capacitor and 
series 100kQ resistor (which forms a 
2:1 voltage divider with the second 
100k resistor from pin 6 to the +6V 
bias line). 

IC3b also has positive feedback 
applied to it via the 3.3MQ resis- 
tor connected from output pin 7 to 
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Fig.3: same-size PC board component layout to help you build the Subwoofer Controller. Note that the photo at right 
is similar but has extra holes for a compressor stage (we decided it was unsatisfactory) and the amp power lead is moved. 
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non-inverting input pin 5 and so it 
acts as a Schmitt trigger - producing 
a square wave version of the audio 
signal coming from [Cla as soon as 
that signal’s amplitude reaches its 
triggering level. 

The squared-up audio signal trom 
IC3b is then fed to a simple rectifier 
circuit using diodes D1 and D2, which 
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effectively convert it into a ‘signal 
detected’ DC voltage across the 10uF 
capacitor connected from pin 2 of IC3a 
to ground. The 47kQ resistor in series 
with D2 is used to set the ‘attack time’ 
of this contro] voltage (ie, how quickly 
it rises after the start of auclio signals) 
to about 200ms (1/5 of a second). 

On the other hand, the 1M® resistor 
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across the 10uF capacitor sets the sig- 
nal detector’s ‘decay time’ — how long 
the control voltage remains high after 
the audio signals end, approximately 
10 seconds. This is long enough to en- 
sure that the control voltage stays high 
during short pauses in the audio. 
The DC control voltage developed 
across the 10uF capacitor and 1MQ 
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resistor is fed directly to IC3a, again 
configured as a Schmitt trigger, be- 
cause of the positive feedback from pin 
1 to pin 3 via the 220kQ resistor. 

So I[C3a’s output pin 1, which 
remains at very close to the +12V 
level when no audio signal has been 
detected, suddenly switches to OV as 
soon as a signal is detected. And it 
remains at OV while ever the audio 
signals are present, only switching 
back to the +12V level about 10 sec- 
onds after they end. 

In short, the voltage level at output 
pin 1 of IC3a is high when there are no 
audio signals entering the controller 
but switches low as soon as signals 
are present. 

This output voltage from IC3a is 
used to trigger IC4, a 555 timer chip 
configured as a monostable, which 
controls the subwoofer amp power 
switching via solid state relay SSR1 
and also muting transistors Q2 and 
Q3, via switching transistor Q1. 

Here’s how it works: 


Solid-state relay 


In the absence of audio signals and 
with the output of IC3a therefore stay- 
ing high, IC4 is in its ‘off or reset state 
with output pin 3 held low and its in- 
ternal discharge transistor (connected 
to pin 7) conducting, which keeps 
the 400uF of capacitance (4 x 100uF) 
connected between pins 6 and 7 and 
ground in the discharged state. 

Because pin 3 of IC4 is low, transis- 
tor Q1 is turned off and its collector 
voltage rests at about +6V (set by the 
two 10k resistors). As a result both 
Q2 and Q3 are turned on, clamping 
both of the controller’s audio outputs 
to ground and hence keeping them 
muted. 

At the same time because pin 3 of 
IC4 is low, no current can flow through 
diode D5 and its series 100Q resistor 
to activate solid-state relay SSR1. 
SSR1 therefore remains off, preventing 
the subwoofer amplifier from being 
powered up via the external 3-pin 
cord socket. 

When audio signals do arrive at the 
controller input, this results in the 
output pin of IC3a soon switching 
low. This sudden drop is coupled to 
the pin 2 trigger input of IC4 via diode 
D3 and the 100nF capacitor, with the 
result that IC4 immediately switches 
into its ‘on’ or set state. Output pin 3 
rises to approximately +12V, which 
turns on both Q1 and SSR1. 
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Muting transistors Q2 & Q3 are 
turned off, removing the muting from 
the controller’s audio outputs, while 
SSR1 switches on the power to your 
subwoofer amplifier. 

At the same time the discharge 
transistor at pin 7 of IC4, which has 
been holding the 400uF capacitance 
discharged, is now turned off. 

But the capacitance is not able to 
begin charging at this stage, because 
the voltage at pins 6 and 7 of IC4 is still 
held at a fairly low level (about +1.2V) 
by diodes D3 and D4, connected back 
to output pin 1 of IC3a - which is now 
held at ground potential. 

But when the audio signals do 
eventually cease (or strictly, about 10 
seconds after this) and the output of 
IC3a switches back up to +12V, both 
D3 and D4 become reverse biased 
and stop conducting. This allows the 
400uF of capacitance between pins 
6 and 7 of IC4 and ground to begin 
charging, via the 1.5MQ transistor 
connected to the +12V line. 

The charging is fairly slow due 
to the long time constant (T = RC = 
400uF x 1.5MQ = 600 seconds) but 
after about 11 minutes the voltage at 
1C4’s second threshold sensing pin 6 
reaches its triggering level. 

IC4 then switches back to its reset 
state, with its output pin 3 going low. 
This turns off SSR1, switching off the 
subwoofer amplifier, and also turns off 
Q1 so muting transistors Q2 and Q3 
are turned back on again to mute the 


controller outputs. 

There are two indicator LEDs in the 
circuit. LED1 is green, connected be- 
tween the controller’s +12V line and 
ground via a 1kQ series resistor so it 
lights whenever +12V is applied to the 
controller — becoming the ‘Standby’ 
LED. 

Red LED2 is connected across the 
output of IC4, again via a 1kQ series 
resistor, so it only lights when the auto 
turn-on circuitry detects the presence 
of audio signals, and turns the muting 
off and the subwoofer amplifier on. 
So LED2 indicates when the control- 
ler and subwoofer are in the ‘Active’ 
state. 


Construction 


As shown in the photos, almost all 
of the controller circuitry and com- 
ponents are mounted directly on a 
single PC board which measures 200 
x 156mm and is coded 01108071. 
The board mounts snugly inside a 
standard low-profile ABS instrument 
box which measures 225mm wide by 
165mm deep by 40mm high. 

By the way, please note that the 
controller shown in the photos is our 
prototype which originally included 
a compressor stage. We subsequently 
omitted this because its noise and 
distortion were unsatisfactory. Hence 
the output circuit sections have since 
been moved nearer the centre of the 
board, as you can see from the board 
overlay and wiring diagram. You 


Inside the Subwoofer controller from the front, showing the mains wiring in 
particular. Note that this was modified in the final design (see the component 
layout) with a change to the output mains lead position in particular. 
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should use the wiring diagram as the 
main reference for component place- 
ment then, rather than the internal 
photos. The board wiring diagram is 
shown in Fig.3. 

First fit the fixed resistors. These 
all have their leads bent down to 
mate with PC board holes spaced 0.4” 
(10.2mm) apart, with the single excep- 
tion of the 47kQ resistor alongside 
IC2 - which mates with holes spaced 
0.5” or 12.5mm apart. Don’t throw the 
resistor lead offcuts away because you 
can use them to fit the seven ~10mm 
wire links on the board. 

Follow these with the sockets for 
the various ICs, if you’re using them, 
and then the input and output con- 
nectors which are mounted along the 
rear of the board: CON1 and CON2, 
CON3 and CON4, then fit trimpot 
VR5, but not the main control pots at 
this stage. 

Next fit the various small non-po- 
larised capacitors, followed by the 
electrolytics. Begin with the 10uF caps 
because there are actually three differ- 
ent kinds of these used in the project: 
five ofthe standard polarised 10pF RB 
caps, two of the low-leakage polarised 
10uF RBLL caps and five of the non- 
polarised 10u4F NP RB caps. 

So make sure you fit each type in 
the correct positions, marked on the 
wiring diagram with either a simple 
polarity ‘+’, a ‘+’ and an ‘LL’ or an ‘NP’ 
as the case may be. 

All of the remaining electrolytic and 
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tag tantalum capacitors are polarised 
and must be orientated correctly, as 
shown in Fig.3. 

Once the passive parts are all in 
place, you can add the five 1N4148 
diodes D1-D5, making sure to orientate 
them correctly, followed by 1N4004 
diode D6 and zener diode ZD1, fol- 
lowed by transistor Q1 and finally 
Mosfets Q2 & Q3. Then you can fit the 
solid-state relay SSR1, which will only 
fit one way around. 

Now is the time to cut the shafts of 
control pots VR1-VR4 to about 10mm 
long, smoothing off any burrs so 
they’re ready to accept their knobs. Do 
the same with the shaft for switch $1, 
and while you’re doing this it would 
be a good idea to check S1’s stop 
washer position so it’s correctly set 
for only three switch positions. When 
the spindles of VR1-VR4 have been cut 
to length they can all be mounted in 
position along the front of the board. 
Note that VR1 and VR3 are both single 
10kQ linear pots, while VR2 and VR4 
are dual-ganged 50kQ units. 

Next you need to prepare your front 
and rear panels by drilling and cutting 
the various holes in them for the con- 
trols and connectors, ifthe kit supplier 
hasn’t already done this for you. Then 
or otherwise you can fit switch $1 to 
the front panel, at the left-hand end. 
After it’s in place you can solder the 
ends of four 30mm lengths ofinsulated 
hookup wire to the rotor lug and those 
for the first three positions, ready to 
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Similarly, the view from the back panel. The exposed mains (ANE) wires 
should be as short as possible and anchored to the PC board, as shown in the 
component overlay, just in case the worst happens and one or more pull loose. 
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make the connections to the board 
when the panels and board have been 
assembled together. 

Now fit the IEC mains plug to the 
right-hand end of the rear panel, using 
two 10mm long countersink head M3 
machine screws with star lockwashers 
and M3 nuts. Also fit the cable gland 
for the mains output cord into the next 
hole in the rear panel, with its large 
mounting nut on the inside. After 
this you can complete the rear panel 
assembly by fitting the four screw 
terminals used for the speaker level 
input connections. The two red ter- 
minals should go in the upper holes, 
while the black terminals go in the 
lower holes. 

When all four terminals are in place, 
carefully solder the ends of two 20mm 
lengths of tinned copper wire (or resis- 
tor lead offcuts) to the rear ends of the 
two lower terminals, and the ends of 
two 30mm lengths of insulated cop- 
per wire to the rear ends of the two 
upper terminals. These wires will be 
used to connect the terminals to the 
PC board when the rear panel is as- 
sembled to it. 

The next step is to attach the front 
panel to the board. This is done by 
removing the mounting nuts from the 
threaded ferrules of pots VR1-VR4 (but 
leaving on the flat washers), then of- 
fering up the panel until the spindles 
and threaded ferrules of pots VR1-VR4 
pass through their matching holes. 
The nuts are then re-applied to the pot 
ferrules, and screwed up until they are 
finger tight. This will hold the panel 
and board assembly together while 
you make the connections from switch 
S1 to the board, using the four wires 
already soldered to the switch lugs. 

This is also a convenient time to sol- 
der a length of tinned copper wire to 
the top of the metal case for each of the 
four control pots VR1-VR4, with the 
end of the wire passing down through 
the hole in the PC board midway be- 
tween VR1 and VR2, about 6mm from 
the board’s front edge. The wire is then 
soldered to the copper underneath, to 
make sure all four pots are earthed for 
minimum hum pickup and to prevent 
any hand capacitance effects. 

At this stage you can also fit the two 
LEDs at the right-hand end of the front 
panel, dressing their leads so they pass 
down through the board holes without 
strain. Make sure you have both LEDs 
oriented with their longer anode leads 
towards the left (i.e., towards VR4). 
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Parts List — 
Subwoofer Controller 


Low profile ABS instrument case, 225 x 165 x 40mm 
PC board, code 01108071, 200 x 156mm 

Single pole 3 position rotary switch (S1) 

RCA socket, PC board mounting (CON1) 

Dual RCA sockets, PC-mounting (CON2, CONS) 
2.5mm concentric DC socket (CON4) 
panel-mounting IEC male mains socket 

Screw terminal, red 


- Screw terminal, black 


16mm diameter knobs, black aluminium 

8-pin DIL sockets 

14-pin DIL socket 

Cable entry gland (for 3-6.5mm cable diameter) 
Plastic cable clamp (Jaycar HP-0754) 


20mm lengths of 6mm OD heatshrink sleeving 


Solid state relay, 250V 2A zero voltage switching 

Length of 3-core mains flex with 240V outlet socket 

150mm length of 0.25mm or 0.3mm tinned coper wire 

10mm long countersunk head M3 machine screws with M3 nuts 
and star lockwashers 

6mm long small self-tapping screws 


Semiconductors 


LM833 dual low noise op amps (IC1,1C5) 
TLO74 quad op amp (IC2) 
LM358 dual op amps (IC3,IC6) 
555 timer (IC4) 

PN100 NPN transistor (Q1) 
2N7000 Mosfets (Q2,Q3) 

16V 1W zener diode (ZD1) 
3mm green LED (LED1) 

3mm red LED (LED2) 

1N4148 silicon diodes (D1-D5) 
1N4004 1A silicon diode (D6) 


apacitors 


2200uF 16V RB electrolytics 

100uF 16V RB electrolytics 

100uF 25V RBLL low leakage electrolytics 
10uF 16V RB electrolytics 

10uF 50V RBLL low leakage electrolytics 
10uF 50V RBNP non-polarised electrolytics 
220nF 100V MKT metallised polyester 
100nF 100V MKT metallised polyester 
100nF 50V multilayer monolithic ceramic 
82nF 100V MKT metallised polyester 
47nF 100V MKT metallised polyester 
10nF 50V multilayer monolithic ceramic 
150pF disc ceramic 

82pF disc ceramic 


esistors (0.25W 1% unless specified) 


2 220kQ 
8 22kQ 
2 9.1kQ 
5 1002 


2 1MQ 
1 33kQ 
7 10kQ 
6 1kQ 


3.3MQ 1 1.5MQ 
100kQ 6 47kQ 
15k 3 12kQ 
6.8kQ 1 3.3kQ 
159 1 10Q 
10kQ2 linear pot, 16mm PC -mounting (VR1,VR4) 

50kQ2 x2 ganged linear pot, 16mm PC-mounting (VR2,VR3) 
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When both LEDs are in place, invert 
the assembly and solder their leads to 
the board pads. 

Next you can offer up the rear panel 
assembly to the rear of the PC board, 
so the outer sleeves of RCA connectors 
CON1, CON2 and CONS pass through 
their matching holes in the panel. You 
can then fasten the two together using 
two 6mm long self-tapping screws, 
through the centre mounting holes for 
CON2 and CONS. 

Once this has been done, you can 
connect the four wires from the rear 
of the speaker line input terminals 
to the board underneath. The shorter 
tinned copper wires from the lower 
terminals pass down through the 
rearmost holes, while the ends of the 
longer insulated wires from the upper 
terminals pass down through the holes 
nearer the front of the board (marked 
LS+ and RS+ in the wiring diagram), 
Then the assembly is inverted again 
and the wires soldered to the PC board 
tracks, l 

The last wiring to be done is that for 
the subwoofer amp’s mains switching, 
just behind SSR1. 

This is not difficult to do, but you 
need to do the wiring carefully to 
eliminate the risk of electric shock. 

Begin by preparing the cable for 
the mains output cable. If this doesn’t 
have a cord-type 3-pin socket already 
attached to one end, fit the socket 
carefully in the manner recommended 
by the manufacturer. Make sure that 
the green/yellow wire connects to the 
Earth contact screw, and the brown 
and blue wires to the Active and Neu- 
tral screws respectively. Then slide the 
socket’s outer sleeve over the screws 
and click it into place to make sure 
it’s safe again. 

Next cut off a 50mm length from 
the other end of the mains cable, and 
carefully remove the outer sleeving so 
you can extract the 50mm length of 
wire with brown insulation. The other 
two lengths of wire can be discarded, 
but the brown wire should have 5mm 
of insulation removed at each end 
- because you'll be using it shortly to 
make the connection between the IEC 
plug’s Active lug and the hole in the 
PC board underneath. 

Now remove a further 45mm of 
outer sleeving from the other end of 
the mains cable, doing this carefully to 
avoid damaging the insulation on the 
three wires inside. Then remove about 
5mm of insulation from the ends ofall 
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Power Control Simplified... - and without waveform distortion: 


Key Features 
Air-cooled types; 0.7, 2, 4, 8, 15 & 28 Amp 
Three-phase types; 2, 4, 8, 15 & 28 Amp 


Choice of panel mounting or portable 


Oil-cooled types to several hundred amps for hostile environments 


Good short-term overload characteristics 


important Benefits 
Wide range of types in stock 
Simple & cost-effective 


Motor drive options available for remote control and automated processes 


Applications 


Testing services, process control, battery chargers, rectifiers & electroplating 


Team up with step-up, step-down, buck-boost isolation transformers and rectifier assemblies for a very wide range of 


variable AC and DC voltage applications 


three wires, tinning them lightly with 
the soldering iron so the strands are 
soldered into a compact group. 

The outer sleeve of the cable gland 
can now be unscrewed from the gland 
on the rear panel, and slipped over the 
free end of the cable. This end of the 
cable can then be pushed through the 
gland’s inner hole (from the outside, 
of course), far enough to allow you to 
make the cable connections. 

But before you make the connec- 
tions, slide a 20mm length of 6mm 
heatshrink sleeving down over the 
blue and green/yellow wires, pushing 
them down as far as they'll go. You'll 
then be able to solder the blue wire to 
the Neutral (N) lug on the IEC plug, the 
green/yellow wire to the centre earth 
(G) lug on the plug, and the brown 
wire to the PC board - in this case by 
passing it down through the ‘Aout’ 
hole near the end of SSR1. 

Then when all three wires have been 
soldered (and the joints have cooled 
down), slide the heatshrink sleeves 
on the blue and green/yellow wires 
up and over the solder joints on the 
IEC plug and in fact over all exposed 
metal of the lugs, and then apply heat 
from your soldering iron or a hot air 
gun so the sleeves shrink down to at- 
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WESTEK ELECTRONICS Pty Ltd 
Unit 2, 6-10 Maris Street 
Laverton North, Vic 3026 


tach them in place. 

One end of your 50mm length of 
brown insulated wire can now be 
soldered to the remaining Active (A) 
lug on the rear of the IEC plug. After 
the solder cools, you can then slide 
your remaining 20mm length of heat- 
shrink sleeving up from the free end 
of the wire and over the solder joint 
and any remaining exposed lug. Then 
heat the sleeving as before, to shrink 
it down around them and prevent 
accidental contact. Finally the free 
end of this wire can be passed down 
through the ‘Ain’ hole in the PC board 
below, and soldered carefully to the 
pad underneath. 

To complete this assembly stage, 
pull the mains output cord back 
through the cable gland until there’s 
only just enough cable inside the gland 
to avoid any strain on the soldered 
connections. Then slide the outer 
sleeve of the gland up the cable and 
thread it on the threaded ferrule, until 
the gland contracts enough to clamp 
the cable quite firmly. 

Do not forget to add the plastic cable 
clamp to provide further anchorage 
of the mains cord. It might seem su- 
perfluous but it is there to anchor the 
cord in case the soldered connections 
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subsequently fail; this might cause the 
Active conductor to come into contact 
with the signal circuitry. 

Your board and panels assembly 
will now be complete and ready to 
lower into the lower half of the box, al- 
though before this is done you'll need 
to cut off three of the spigots moulded 
into the box lower half, to clear some 
of the soldered joints under the board. 
The three spigots to be cut off are the 
one at centre front, to clear the joints 
under VR2; the one at centre rear, to 
clear the joints under CON3; and the 
one in the left rear corner, to clear the 
joints under CON1. All other spigots 
can be left intact. 

Once the three spigots are cut short, 
the board and panel assembly can be 
lowered into the bottom of the box 
with the ends of the panels sliding 
down in the slots provided for them. 
Then the assembly can be fastened 
in place using six 6mm long self-tap- 
ping screws, passing through the four 
mounting holes along the front of the 
board and the two along the back, all 
of which align with matching support 
spigots. 

Now you should be able to plug all 
of the ICs into their sockets, doing this 
carefully so that each one is orientated 


AUGUST 2007 67 


correctly and none of their pins is bent 
out of shape. 

All that remains is to tighten up 
the mounting nuts for S1 and the four 
control pots on the front panel so they 
won’t work loose, and then fit the 
five control knobs. Your Subwoofer 
Controller should then be function- 
ally complete and ready for a quick 
checkout. 


Checkout & adjustment 


To prepare it for checkout, first 
switch S1 to select the speaker ter- 
minal inputs, and also set pots VR1 
(Level) and VR3 (Cut/Boost) to their 
midrange positions. Then connect the 
Controller’s DC input socket CON4 to 
a suitable source of 12V DC, such asa 
battery or a regulated 12V plug pack. 
Make sure that the plug mating with 
CON4 is wired so that the centre pin 
becomes positive. 

As soon as the power is applied, the 
only activity you should see is that 
Standby LED1 lights up. If it doesn’t 
light, you make have fitted it to the 
board with reversed polarity, so switch 
off and check this -- remedying it if 
necessary. 

The only other likely reason for 
LED1 not lighting up is that you’ve 
managed to connect the 12V supply 
with reversed polarity. If this is the 
case, there will probably be another 
sign: a small cloud of smoke arising 
from the 10Q resistor just behind 


CON4, because this resistor will be 
dissipating about 10 watts of power 
and burning up. Obviously the thing 
to do in this event is switch off imme- 
diately, and reverse the DC input plug 
connections. If you do this quickly 
enough, the resistor may not need to 
be replaced. 

Assuming that all is well so far, you 
may want to use your multimeter to 
measure the current being drawn from 
the 12V supply. It should measure 
45mA or less, with the Controller in its 
‘standby’ state. If that’s what you find, 
your Controller’s circuitry is probably 
functioning normally. 

Now connect a source of line level 
(i.e., 250mV - 1V RMS) audio signals 
to the Controller’s LFE input socket 
CON1. The signals can be from an au- 
dio generator if you have one (set to say 
200Hz), or otherwise the audio from a 
CD/DVD player or a radio tuner. Then 
switch S1 to its centre ‘LFE’ position, 
and within about half a second LED2 
should light up to indicate that the 
auto power-on circuitry has detected 
the incoming signals, and switched 
the controller into its ‘active’ state. (If 
you are still monitoring the Control- 
ler’s battery current with your multi- 
meter, this will show the current has 
increased to about 55-60mA.) 

If you then switch S1 back to the 
original Speaker Inputs position, LED2 
should remain alight for about 11-12 
minutes, showing that the auto hold- 


Resistor Colour Codes 


No. Value 4-Band Code (1%) 
3.3MQ 
1.5MQ 
1MQ 
220kKQ 
100kQ 
47kQ 
33kQ 
22kQ 
15kQ 
12kQ 
10kQ 
9.1kQ 
6.8kQ 
3.3kQ 
1kQ 

150Q 
1002 
100 


blue grey red brown 


LJ) 4 
Lj 4 
LJ 2 
Lj 2 
bei EM | oe) 
LJ 6 
CD yo 
LJ 8 
Lj 1 
LJ) 3 
Lj 7 
LJ 2 
L] 2 
Ly 4 
LI 6 
[ayy 2 
LI 5 
t 4 
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orange orange green brown 
brown green green brown 
brown black green brown 
red red yellow brown 
brown black yellow brown 
yellow violet orange brown 
orange orange orange brown 
red red orange brown 
brown green orange brown 
brown red orange brown 
brown black orange brown 
white brown red brown 


Orange orange red brown 
brown black red brown 
brown green brown brown 
brown black brown brown 
brown black black brown 


5-Band Cede (1%) 
orange orange black yellow brown 
brown green black yellow brown 
brown black black yellow brown 
red red black orange brown 
brown black black orange brown 
yellow violet black red brown 
orange orange black red brown 
red red black red brown 
brown green black red brown 
brown red black red brown 
brown black black red brown 
white brown black brown brown 
blue grey black brown brown 
orange orange black brown brown 
brown black black brown brown 
brown green black black brown 
brown black black black brown 
brown black black gold brown 


on circuitry is also working correctly. 
But then it should turn off again, as the 
Controller switches back into Standby 
mode. 


Putting it to use 


The Subwoofer Controller is intend- 
ed to connect into your audio system 
just ahead of the amplifier that you're 
using to drive the subwoofer. If this 
amplifier is amono one, you only need 
to feed its input from the Controller’s 
upper socket of CON3: Outputi. How- 
ever if you're using both channels ofa 
stereo amplifier to drive the subwoofer 
in bridge mode (for extra power), you'll 
need to feed its two inputs from both 
of the Controller outputs. 

The input signals for the Controller 
will normally be derived from either 
the LFE output from your DVD player 
or surround sound decoder or ideally, 
from line level outputs on your main 
amplifier - assuming it has some. 
In this case you simply use a stereo 
RCA-RCA lead to connect the amp’s 
line level outputs to the two Control- 
ler inputs of CON2. In most cases it’s 
not really feasible to use an amplifier’s 
recording outputs by the way, because 
these generally provide signals tapped 
off before the main volume controls 
(so they are uncontrolled and ‘full 
bore’ all the time). You need line level 
outputs that are controlled by the main 
volume controls, so the balance you 
set between the main speakers and the 
subwoofer is not upset as soon as you 
adjust the main volume. 

If you don’t have controlled line 
level outputs available from the main 
amplifier, the alternative is to derive 
the signals for the Controller from the 
main amp’s speaker connections. This 
is again quite easy, involving a couple 
of lengths of light duty figure-8 flex 
connecting the main speaker terminals 
of the amplifier to the terminals on the 
rear of the controller. Just make sure 
you don’t reverse the connections at 


Capacitor Codes 


uF code IEG Code EIA Code 
224 
104 
823 


Value 
220nF O0.22uF 220n 
100nF 0.1uF 


100n 
O82uF 82n 
.047uF 47n 473 
.O1LF 10n 103 
150p 150 
82p 82 


82nF 
47nF 
10nF 
150pF NA 
82pF NA 
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IDEAL Lifetime’ Warranty Meters 


Innovation you can trust 


IDEAL 


61-605 61-324 
Pocket Pro Meter Digital Multimeter 6 7 -3 5 2 / 6 7 -3 54 
-o meni oe Digital Multimeter 


e AS-232 Interface 
* Data Logging 


$235.00 


s Auto power off 
« Built-in lead storage 


$49.00 


ene 


Sem 
o L 


e True RMS (61-354 Only) 
e AC/DC current * Capacitance 
° Frequency *Ħ Non-contact voltage detec 
e AC/DC voltage and resistance 
e Auto/manual ranging 


from 


$99.00 
TRIO Ñ 


Smartcal 


IDEAL is a major USA meter supplier. The high quality meters 
are backed by a limited lifetime warranty. Safety is assured with 
industry standard CAT Ill and CAT IV ratings. Innovative features 
such as the non-contact volt detect on the 61-350 series makes 
one of these a must in your tool kit. 


*61-354 shown 


TRIO Smartcal Pty Ltd 


1300 853 407 


Test Equipment: Sales, Service and Calibration 


Call now to place your order, or order online 


*Limited Lifetime warranty excludes abuse and fair wear and tear - Prices exclude GST 


BRISBANE MELBOURNE SYDNEY www.triosmartcal.com.a 


PH 1300 853 407 FAX 1300 853 409 


ADELAIDE 
SALES: sales@triosmartcal.com.au 


service@triosmartcal.com.au 


SERVICE & CALIBRATION: PH 1300 134 091 


either end, or the bass components 
in the two signals (right and left) will 
subtract and cancel rather than add 
together. 

By the way the connections to the 
main amp speaker terminals won’t dis- 
turb the operation of the main speak- 
ers, because these Controller inputs are 
high in impedance — over 10kQ—much 
higher than the speakers. There are 
also small resistors connected in series 
with the two ‘negative’ speaker inputs 
of the Controller, so connecting them 
both doesn’t create any significant 
earth loop. 

The only other connections required 
for the Controller are to allow it to 
control the power to the subwoofer 
amplifier. All that’s needed for this 
is to connect the amp’s power lead 
to the 3-pin socket on the end of the 
Controller’s mains cord, and then to 
supply power to the Controller’s IEC 
mains plug using a standard 3-pin plug 
to cable IEC socket cable, as used for 
most computers, peripherals and many 
other modern appliances. 

Note that the mains power supplied 
to the Gontroller’s IEC plug is used 
purely for running the subwoofer 
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amplifier. The Controller itself oper- 
ates entirely from the external 12V 
DC source. 

Once everything is connected up, 
setting up the Controller doesn’t really 
involve a lot of fancy test instruments 
- although you could of course use 
instruments like a sound level meter 
if you have them. In most cases it will 
be quite sufficient to find the correct 
control settings by ear, using a suitable 
music CD or DVD movie soundtrack. 

The procedure is quite straight- 
forward. First select the input signal 
source you're using, via S1. Then 
set both of the Controller’s pots VR1 
and VR3 to their midrange positions, 
and also both VR2 and VR4 to their 
midrange positions. You should then 
be able to hear the audio signal’s low 
bass components emerging from the 
subwoofer. If they’re either not audible 
or too low in volume, try turning VR1 
clockwise until they do rise to a level 
which matches the higher frequency 
components from the main speakers. 
On the other hand if the low bass is 
already too high in level and tending to 
‘boom’, turn VR1 anticlockwise until 
the subwoofer level comes down to 


match that of the main speakers. 

Should you find that the low bass 
is still too low in level when VR1 is 
turned fully clockwise, you will need 
to turn up the volume control on the 
subwoofer amp itself. But don’t turn 
it up any further than is absolutely 
necessary, because this may increase 
the risk of subwoofer overload on sud- 
den bass peaks. 

Once you have the subwooter’s over- 
all level balanced fairly well against the 
main speakers, listen carefully to see if 
you can detect any ‘peak’ or ‘trough’ 
in the overall system response, in the 
transition region where the response of 
the main speakers is tapering off and 
the subwoofer is taking over. 

A peak will make itself evident as 
some residual ‘boom’ or over-loud 
sound, especially in the frequency 
range from 100Hz to 200Hz. 

On the other hand a dip will cause 
the bass to sound weak, especially in 
the same region of frequencies. 

If you believe you do have a re- 
sponse ‘peak’ in the transition region, 
try turning the LP corner frequency 
control VR2 slowly anticlockwise. 
This lowers the frequency where the 
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Amplifier bridging explained 


SUBWOOFER 
(CONNECTED 
BETWEEN +VE 
L & R SPEAKER 


SUBWOOFER 
PROCESSOR 


| 
OUTPUT 
i pi 


(STANDARD RCARCA 
STEREO CABLES) 


Many readers wonder about the principle of amplifier bridging and how 
to do it. 

In effect, it allows the two channels of a stereo amplifier to drive one loud- 
speaker and thereby deliver maximum power. To do so, the loudspeaker must 
be connected to the two active (+) speaker outputs on the stereo amplifier, 
leaving the earth (—) outputs unconnected. We then feed the same mono 
signal to the amplifier inputs but the phase of one signal reversed. 

So if we have a 100W per channel amplifier (into 8Q loads), the maximum 
undistorted signal available from each channel output will be 28.28V RMS or 

80V peak-peak. However, if we consider that with our phase reversed input 

Signal to one channel, the total voltage available across the loudspeaker 
will now be 56.56V RMS or 160V peak-peak. With an 8Q loudspeaker, this 
equates to a maximum undistorted power of 400 watts RMS. 
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We have illustrated the principle with the above scope screen shot. The 
two upper traces show the out-of-phase signals. The red trace is produced 
by the MATH function of the scope, with one signal subtracted from the other 
to give a resultant doubling in the peak-to-peak voltage. 

Mind you, amplifier bridging does not work quite this well in the real world. 
Few amplifiers can deliver four times their rated single channel power in 
bridge mode. 

Nor can few amplifiers deliver twice their 8 power into a 4Q load from 
each channel which is exactly the situation here. 

While an 8Q loudspeaker was suggested, the load “seen” by each ampli- 
fier channel will be 4Q. 

This means that any amplifier to be used for bridging must be capable of 
driving half the loudspeaker’s nominal impedance from each channel. 
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subwoofer begins to take over, which 
should reduce the peak. So stop turn- 
ing VR2 as soon as the over-loud bass 
in the 100Hz-200Hz region seems to 
have gone. 

Conversely, VR2 is turned slowly in 
the clockwise direction if you seem to 
have weak bass, caused by a dip in the 
transition region. 

This increases the frequency where 
the subwoofer begins to take over, and 
hence allows it to ‘fill in the dip’. But 
again it’s a good idea to stop turning 
VR2 as soon as the dip seems to have 
gone, or you may well begin to create 
a bump. 

The Controller’s two remaining 
controls, VR3 and VR4, are mainly 
provided to allow you to compensate 
for any unevenness in the subwoofer’s 
own response. 

For example if it has an unpleasant 
response peak at a particular frequency 
— say 80Hz — you can use VR4 to tune 
the equaliser’s centre frequency to 
match the peak, and then turn VR3 an- 
ticlockwise to reduce the signal level 
at that frequency to smooth the overall 
response by cancelling the peak. 

Conversely if the subwoofer has 
a response dip at a particular fre- 
quency, you can use VR4 to tune the 
equaliser to that frequency and then 
turn VR3 slowly clockwise to boost 
the signal level at that frequency and 
again smooth the response by ‘filling 
in the dip’. 

This is the main purpose for the 
Controller’s parametric equaliser con- 
trols, then: lopping peaks or filling in 
dips in the subwoofer’s own response. 
However if they are really not needed 
for this, because you have a subwoofer 
with a particularly smooth response, 
the controls can instead be used for 
carefully extending the subwoofer’s 
low bass response a little. 

The idea here is to turn VR4 anti- 
clockwise (to the 30Hz end), and then 
slowly turn VR3 clockwise to boast 
these very low frequencies relative 
to those above the subwoofer’s own 
cutoff frequency. 

You shouldn’t expect to achieve 
a dramatic extension in low bass re- 
sponse this way but if your subwoofer 
is already pretty good, you may be able 
to make it sound even better. 

Don’t overdo this extra sub-bass 
boost though, because the subwoofer 
might end up being overdriven and 
damaged. That could be very expen- 
sive. SC 
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| . L 
This 100W solar array includes five 20W — 12V polycrystalline solar panels, a 1 2V/24V regulator kit + weatherproof kit box. 
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a 20% loss in output, not 100% loss. Air gaps between panels increase cooling and thus increases panel efficiency. Much 
cheaper and less fragile to post. The wiring configuration can be changed for different voltages. Does not include the 2 
lengths of aluminium angle, rivets or connecting wire, all worth around $15. Specifications For Individual Panel:Peak 
Power: 20W, Open Circuit Voltage: 21V, Short Circuit Current: 1.3A, Voltage At Max. Power: 17.5V, Current At Max. 
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(PWM) output for DC motors or resistive 
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your own external 5K pot. This controller NEW MOTOR 
. l START RELAY 
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motors, >< ‘DANI W 
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CA3-9=CT3(K) 
DIN rail or screw 
mount. 240V coil. 
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has fibreglass blades spanning 2.1m. It 
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enough to withstand high winds. It 

automatically furis in extreme winds |12VDC MOTOR & WORN 
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Te At just a fraction of 
power supply the new price. 


This PCB was built to control an industrial 
process. With logic level inputs via opto- 
couplers on the board you can control 4 high 
current outputs using TPDV1240 
40A/1200V Triacs. There are a further 3 X 
10A relay outputs. CCT. for SSR section of 
PCB on our Website .( VPCB) $15 
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and back again as the wind drops to | DRI sEAR BO) 
protect it's self. This generator is rated | This is a brand new car 
at 200W @ 25kph with a max. of 250W, | Window regulator motor. 
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our K241 Charger Controller Kit. 12V @ 1.7A-120rpm{® 
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Pt.2: Design by DAVID WHITBY ) 


Last month, we gave some of the history of Nixie 
tubes and described the design of the NX14 clock and 
its circuit. This month, we give the assembly details 
and describe the optional blue LED up-lighting which 
we think that most constructors will definitely want, 
together with the attractive see-through Perspex case. 


HE NX14 NIXIE CLOCK is built on 

two double-sided, plated-through- 
hole PC boards, each measuring 147 
x 60mm. 

The upper PC board is coded NX14U 
and holds the six Nixies and their 
associated current limiting resistors, 
the two neon “hours” and “minutes” 
bulbs with their resistors and the 44 
high-voltage driver transistors. This 
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board also takes the optional six 3mm 
blue LEDs and their two current limit- 
ing resistors. 


The lower PC board 

We’ll start assembly with the lower 
board — see Fig.1. It is coded NX14L 
and carries the power supply, crystal 
oscillator and all the dividing/count- 
ing circuits. The 1F (yes, one Farad!) 


super capacitor is mounted under- 
neath this board along with four 10mm 
mounting spacers and the mini toggle 
off/on switch for the blue LEDs (if 
required). 

In the kit, both PC boards come 
packed with their own components, 
separated into the different compo- 
nent types to simplify assembly. After 
checking the board for faults such 
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Fig.1: install the parts on the two PC boards and run the wiring connections as shown here to assemble your 
Nixie clock. Note that the six blue LEDs for the optional up-lighting (ie, LEDs 1-6) are installed on the rear of 
the top board - see photo. Switch S1 and the 1F supercap are installed on the rear of the bottom board. 


as bridged tracks or blocked plated- 
through holes, begin by installing all 
17 resistors in the board. 

Before soldering the resistors and 
cutting their pigtails, double check 
that you have the right values in the 
right holes. If you are unsure of any of 
the resistor values, double check them 
with a digital multimeter as the colour 
codes can be difficult to read. 

Next, install the three diodes and the 
zener diode. These are all different, so 
take care to place them in the correct 
positions and with the right polarity. 
D3 (1N4148 or 1N914) and ZD1 will be 
in small glass packages while the other 
two are in black plastic encapsulation. 
These might look the same but they are 
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not! D1 isa common 1N4007 1A power 
diade while D2 is a UF4004 1A high 
speed switching diode, for the high 
frequency HT power supply. Make 
sure you read the labelling before you 
install them. If you get these mixed up 
the HT supply may not work at all or 
it might get very hot. 

The three small plastic TO92 tran- 
sistors can go in next and once again, 
these are three different types so take 
care to place each of them in their 
correct positions. It is particularly 
easy to mix up Q46 and Q47 which 
are mounted next to each other in the 
HT supply area. Q46 is a BC337 and 
goes nearest to the edge of the PC board 
while Q47 is a BC327 which goes next 


to it but faces the other way. 

Don’t fit Q45 at this stage. It’s 
the same type as used on the upper 
PC board; it could be a 2NG517 or 
MPSA42 or MPSA44, Similarly, the 
only other transistor (Q48 — IRF740 
power Mosfet) is not installed at the 
moment. This disables the “bitey” HT 
generator until after the clock DC sup- 
plies and circuitry are tested. It’s not 
good idea to have 200-230V around 
while testing the CMOS clock circuitry 
and handling the board! 

Next, fit the small non-polarised 
capacitors. These are the three small 
rectangular MKT capacitors (1nF, 47nF 
and 100nF) and a small 100pF ceramic 
capacitor near the crystal oscillator (IC 
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7). They’re all fairly straightforward — 
all you have to do is to get each value 
in right place. 

Next, fit the oscillator trimmer 
capacitor, VC1. It’s not polarised but 
should be installed with its metal 
screw slot going to OV, for stable ad- 
justment with a metal tool. The last of 
the small components are the small 
32.768kHz watch crystal (X1) and the 
two test-point pins behind IC7. 

Now install the larger components, 
starting with the diode rectifier bridge 
(BR1). Take care to match the markings 
with the PC board component overlay. 
Install the power socket (CON 1) and 
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switches $1, S2 and S3, making sure 
that they are all pushed all the way 
into the board before soldering. Then 
fit the four electrolytic capacitors 
which are polarised and must go the 
right way around. 

The CMOS ICs can go in next, start- 
ing with the six 4017s (ICs 1-6), the 
4060 (IC7) and the 4013 (IC8). Double- 
check the orientation of the ICs before 
soldering. Note that IC7 and IC8 face in 
the opposite direction to ICs1-6. 

Several components are not sol- 
dered in until the main power supply 
is tested. These are the MC34063 {IC9), 
L1, the 1F supercap, $1 (the blue LED 


The lower board carries the power supply, crystal 
oscillator and all the dividing/counting circuits. 
Take care to ensure that all polarised parts are 
correctly oriented. 


switch) and the previously mentioned 


Q48. 


Testing the lower board 


It doesn’t matter if you do this before 
or after you assemble the upper PC 
board. After thoroughly checking the 
board to ensure that you have every- 
thing in the right place, connect the 
lead from the 10V AC plugpack into 
the power socket on the PC board. That 
done, measure the DC voltage between 
the OV test pin and the “+” terminal of 
the bridge rectifier BR1, This should be 
between 11V and 14VDC, depending 
on the AC mains voltage. 


switch $1 and the 1F supercap. 


| The underside of the lower board carries 
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The upper board 
carries the six Nixie 
tubes, the two Neons 
and the 44 segment 
driver transistors. 
Make sure the Nixie 
tubes are seated 
correctly before 
soldering their leads. 


Next, check the voltage between 
OV and pin 16 of IC7 — it should be 
between 5.4V and 5.5V. Ifall is OK so 
far, check that the crystal oscillator is 
working. If you have an oscilloscope or 
frequency counter, look for 32.768kHz 
at the test point. Otherwise, using a 
multimeter, look for 2Hz (5V) on pin 
3 of IC7 or 1Hz on pin 13 of IC8 (on an 
analog meter you can see the pointer 
flicking at these rates). This will con- 
firm that all is well up to the input of 
the clock counter/divider chain. 

If you do have a frequency counter 
this would be a good time to set the 
oscillator to exactly 32.768kHz. 

The only simple way to test the 
counting/dividing circuitry is with the 
display in the finished clock so now 
you can fit the remainder of the HT 
supply components — ie, IC9, L1, the 
1F supercap, S1 (the blue LED switch) 
and Q48. 


The HT supply 


With the HT components installed, 
wire the supplied coloured leads to 
the board. A 22kQ 3W test resistor 
will be supplied in the kit to make 
testing the HT supply safer. Connect 
this temporarily between the red HT 
wire and the blue OV wire. 

Be careful: the HT is around 220- 
230V DC! This can give you a strong 
shock if you come into contact with 
it, so don’t handle or work on the 
project when the plugpack is con- 
nected to the PC board. Wait at least 
two minutes after disconnecting the 
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power for the 4.7uF 250V capacitor to 
discharge before handling or working 
on the board. 

So having taken all care, connect the 
power and measure the HT voltage. It 
should be between 200V and 230V DC 
across the 22kQ test resistor. If all is 
well, then remove the power, wait two 
minutes and fit the 1F supercap and 
the blue LED switch S1 (if required) to 
the underside of the PC board. 

The 1F supercap is polarised, so 
take care to get it the right way around. 
The markings are sometimes not ob- 
vious — the negative lead is the one 
that is folded over from the metallic 
patterned side of the capacitor. A self- 
adhesive pad will be supplied with the 
supercap for insulation and spacing. 
Its terminal pins need to be soldered 
on the underside of the PC board. 

S1, the blue LED switch, is also 
mounted under the PC board but sol- 
dered from the top side. 

This completes the construction of 


the lower PC board so now let’s move 
on to the upper PC board. 


The upper PC board 

As before, solder in the resistors first. 
There are six 68kQ 1W, two 330kQ 1W 
and two 180Q 0.25W resistors (if the 
blue LEDs are used). Incidentally, the 
1W resistors are used not because we 
need their power rating but because 
of their higher voltage rating (the HT 
can exceed the voltage rating of lower- 
wattage types). 

After the resistors, fit the 44 high 
voltage transistors, which may be 
2N6517 or MPSA42 or MPSA44 types. 
All have the same pinouts and all 
mount with their flat side parallel with 
the righthand edge of the PC board. 

To make a neat job of fitting the 
transistors use a piece of stiff, flat sheet 
material such as cardboard, larger than 
the PC board and temporary spacers 
made from two 3mm x 6mm screws 
and nuts (supplied in the kit). Fit 
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(1) Complete NX-14 kit with finished metal 
baseplate (does not include housing or blue 
LED uplighting components): $179.00. 

(2) Diecast aluminium housing: $39.00 

in olain finish ready for polishing or painting: 
$45.00 supplied powder coated (shoji white). 
(3} Transparent polished Perspex 
housing: $54.00. 

(4) Blue LED uplighting kit: $19.00. 

(5) 10V AC plugpack supply: $14.50 


(6) Car lighter cable for 12V DC operation: 
$4.50 

Spare 1N14 Nixie tubes: $15.00 ea. 

The NX-14 Nixie Clock is also available fully 


built and tested. Enquiries to: Gless Audio, 
7 Lyonsville Ave, Preston, Vic 3072. Phone 
(03) 9442 3991; 0403 055 374. Email: 
glesstron@msn.com 

Note: the PC board patterns for this 
project are copyright to Gless Audio. 
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The top and bottom boards are fastened together via 25mm spacers, with the 44 27kQ resistors strung between 
them. The bottom board sits on 10mm spacers. 


the screws from under the PC board 
through the two mounting holes clos- 
est to the Nixie tubes and fasten with 
the nuts. Place all the transistors as far 
as they will go into the PC board in the 
direction shown on the component 
overlay and using the flat sheet to hold 
all the transistors into the PC board, 
flip the PC board and sheet over so that 
the board is upside-down, supported 
by all the transistors and the spacer 
screws. Carefully solder one outer lead 
on each transistor and then you'll be 
able to lift up the PC board without 
any transistors falling out. 

Straighten any wonky transistors 
before finishing the soldering and 
cutting their excess pigtails. Then re- 
move the temporary screws and nuts 
(the 3mm screws are used in the final 
assembly). 

You can now fit the two neon tubes 
to their appropriate positions on the 
board (N1 and N2). Their height above 
the board is up to you but as they 
represent full stops around the bot- 
tom of the Nixie digits, they should 
be nounted about 8-10mm above the 
surface of the PC board. 

Neons are not polarised but do 
operate from a high enough voltage 
to warrant short lengths of spaghetti 
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insulation over the wires feeding down 
to the PC board. At short lengths, their 
wires are more than strong enough to 
have them stand up without any other 
support. 


Fitting the Nixie tubes 


A significant part of the visual ap- 
peal of the clock is the alignment of 
the Nixie tubes themselves. Having six 
Nixies at different heights and/or an- 
gles certainly would ruin the impact. 
First though, you have to get the Nixie 
wires into their respective holes, That 
might seem easy but in fact, it’s quite 
difficult. The best method involves 
cutting the leads first. 

First straighten the leads as best 
you can and then locate the anode 
lead. This has a grey/white coating 
on it, inside the glass envelope. Hold 
the tube with leads facing you. Leave 
the anode lead uncut and then go- 
ing clockwise, cut each lead 3-4 mm 
shorter than the one before it until 
you have cut 12 leads. The result will 
be a spiral pattern of ever decreasing 
lead length. 

Now fit the tube to the PC board 
by inserting the anode lead (the long- 
est) into the hole marked 1, which is 
closest to the resistors. You can then 


simply push the tube down a little un- 
til the next lead reaches the PC board 
surface and place that in the next hole. 
Continue working around until all the 
leads are in. This method also works 
nicely if the white plastic bases have 
come off any of the Nixies (you’ll need 
to put the base back on before putting 
the Nixie on the PC board!). 

When the tube is in place, hold it 
firmly down onto the PC board surface 
and as vertical and straight as possible 
before soldering the leads. Solder the 
anode lead and one directly opposite it 
first, check that the tube is still vertical 
and then solder another two at right 
angles to the first. Don’t solder any 
more until all the tubes are inserted 
and soldered the same way. 

Now check the tubes for alignment 
with the PC board and with each other. 
With only four leads of each Nixie tube 
soldered so far, it is easy to straighten 
the tubes by unsoldering the appropri- 
ate lead and then gently adjusting the 
tube position by hand. When all tubes 
are correctly lined up, your can solder 
the rest of the leads. 


Fitting the blue LEDs 


The blue LEDs are optional but they 
give the Nixie clock real character. The 
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This rear view of the unit shows the three pushbutton time-setting switches, the DC power socket and the on/off 
switch for the optional LED uplighting. 


LEDs poke up through the upper PC 
board from underneath, through the 
white Nixie bases (which have been 
drilled to suit) and rest against the bot- 
tom of the Nixie tubes themselves. 

The LED leads are bent into a very 
broad “U” shape as shown in the pho- 
tos and the leads are soldered to the 
copper side of the PC board. Because 
they clear the board by 2mm or so, 
we didn’t bother insulating the leads, 
except those which go above inductor 
L1. Here we used some short lengths 
of plastic wire insulation. 

The LEDs are a friction fit inside the 
white Nixie bases so no further support 
is required. 


Inter-board connections 


Apart from the 44 resistors connect- 
ing the two boards together, there are 
four PC board inter-connecting wires 
to be soldered into place. The LED 
power wires (two of them) connect 
to the bottom board next to the LED 
switch and to the top board at the 
back right corner (see the component 
overlay). These must be long enough 
to allow comfortable soldering while 
the two boards are still disassembled 
—say about 80mm long. 


The other two wires, marked 


siliconchip.com.au 


“CONT” and “HT” on the overlay, are 
shorter but must also be long enough 
to solder. The “CONT” wire can be 
around 35-40mm long, the “HT” wire 
about 70mm. 

The two PC boards are fastened 
together using four 25mm hexagonal 
spacers which have male (external 
thread) and female (internal thread) 
ends. The female end goes towards the 
top PC board and is held in place by 


The leads of each Nixie 
tube are cut into a spiral 
as shown here, so that 
they can be inserted one- 
by-one into the PC board. 


a 3mm round-head screw, while the 
male end passes through the bottom PC 
board, where an 8mm internal thread 
spacer screws onto it. The lower end 
of this 8mm spacer sits on the clock 
case bottom and is held in place by a 
3mm _ countersunk-head screw from 
the outside of the case. Don’t put the 
case bottom on just yet because you 
need to solder the resistors in place. 
Make sure that the upper board is 
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Here’s how the optional blue LEDs are fitted to provide the uplighting. Keep the 
LED leads clear of the Nixie tube solder joints and be sure to insulate the two 
leads shown with plastic sleeving — see text. 


oriented so that the Nixie tubes are 
towards the back and the two rows of 
transistors are towards the front. Ori- 
entation of the lower PC board is more 
obvious — the switches and power 
socket are all toward the rear. This 
means that the resistor holes on the 
edge of the upper board line up with 
the row of slots on the lower board. 

Now you get to solder the row of 
44 27kQ metal film resistors between 
the two boards. It is not as hard as it 
looks due to the slot and hole design 
on the PC boards. 

If you are using the transparent 
Perspex case for the clock, take extra 
care and get the row of resistors as 
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straight as you can and all in line for 
best appearance. Start at one end with 
the first resistor, by feeding one lead 
up into the end hole from under the 
upper PC board. 

That done, centralise the resistor 
between the boards and solder it in 
place on the top board, from above. 
Drop the other resistor lead into the 
slot on the lower board then bend the 
lead down over the board and solder 
and cut it. Using the first resistor as a 
guide for position, continue to fit and 
solder all the other resistors in the 
same way. 

That completes the electronic as- 
sembly of the clock. All that’s left 
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are fitted with short iste of spaghetti furalation to insulate their fade 
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is to screw it to the base with 3mm 
countersunk head screws and after 
testing, fit the case according to the 
supplied instructions. 


Separating the boards 


If you have a problem and you need 
to check or change any of the com- 
ponents on either PC board simply 
remove the screws from the upper PC 
board and gently open out the boards 
until the components are accessible. 


Time-setting 

The three time-setting buttons at the 
rear of the lower PC board are: left (S4) 
stop, centre (S3) slow and right (S2) 
fast. If you overshoot by a little when 
setting the time, the Stop button can 
freeze the display until the moment 
it is correct. SC 
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ViP-Trade discount card, and over 1800 customers | py, 2 mini abaa en EE MOOS fÀ ae 
have already experienced the substantial discounts S5 ae eee i 
on offer. All you need to qualify is an ABN. ; 
N ca to our website at www.altronics.com.au : 
and click on “Trade cards” to apply. ! 


j 


e 
| 


compact size cate ker unit 

comprises of two swivel mount 

' drivers providing quite amazing 

hoy \ ! reproduction & power handling. as 
[OOOO ! Ideal for unobtrusive sound in the kitchen, study or 
bedroom or surround sound use. 130x65x 75mm. [MSR AT 
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‘Remote Control SUNWAVE 

Sensation! 
Combines remote control functions for DVD, TV tuner, web 

t browser, mouse & keyboard and much more. Browse and 

t view all of your movies, photos & music from the comfort of Ts TETIS This fantastic subwoofer 
! your couch! Supplied with USB infra-red receiver which INSTA N JUSI N ee adds mind blowing 
relays alt signals back to your PC. Soft rubberised case fits | RATTLE THE FLOOBOARDS: realism to your home 


| perfectly in your hand, great for browsing the web. 
System requirements: PC with Windows Media Centre 


| installed and appropriate hardware (te TV tuner card}. 
Vista® compatible. Requires 2 x AAA batteries. 


theatre or stereo system. 
Featuring a 180W 10 inch 
driver with built in 
amplifier producing a 
tiny 0.1% THD. A 
stunning frequency 
response of 35Hz-1KHz. » tevel control > 
crossover adjustment + phase reversal switch. 


i 
} 
J 
j 


[So os wsop as w a ds es se ee a 


‘Up to 100m range! 


condit Oris 


Great for lectures, 
seminars, building sites, 
guided tours etc. 50m range 


Fantastic 
performance for 
your social club or function centre! Includes a 
handy autoscan system allowing quick and 
easy interference free channel selection 
Great for areas with existing systems in 
use nearby, High quality 6.35mm line or 
balanced XLR oe 


| f TA Bargain Colour Dome Camera 


' 20% j 


Utilises a high quality CCD sensor 
for an excellent, low noise picture, 
This compact dome camera easily 
mounts to ceilings, under 
eaves etc. Camera angle 
can be quickly adjusted. 

M 9243 plugpack to suit $18 
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+ Handheld Mic}: 
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(125W ‘Go Anywhetë Professional Gas Tool: 


! + Totally wireless operation - No need to run extension leads to your 

work area + High quality construction +» Easy to light, one-click piezo! 
! ignition + High reliability and long life tips + A great 

| portable soldering solution for lisis 

: about anywhere! Daai 
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Handy Headband 


i i Triple LED Torch 
AP With 3x 100,000hr 


! Japanese super bright 
Available as | LED's! Amazing light output 
| froma tiny unit. 80hr battery life. 


an iron only (T 2600) ora ! ‘ 
great kit including blow torch, hot knife | [Mcludes batteries and head band. 


! 
& hot air tips, solder, sponge and hard ; -- 
carry case (T2601). Powers on forupto4 j{ 1 
hours from a full tank of gas! ; i Ope Insulated 
': Tool Kit 
i 


Great for electri- 
clancs, technicians l 
i or anyone working 
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Take temperatures without PEN 


A i on mains powered 
Accurately measure and display body temperature in sec- } equipment! 
onds, at the push of a button! Simply place it against your | Comprehensive 
ear for an accurate body temperature reading. | kit includes cut- 


ances. With 20 disposable hygienic covers. ! test driver and 2 rolls of insulation tape. All sup- 
X 4031 spare hygiene covers Pk40 $8.95 t plied in a robust Seles case! 1000V rated. 
X 4030 
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Handy Laser Pointer | 


Includes batteries. 
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' Lightweight pays 
' Multimedia Goti 


THE AMAZING oa 
INSPECT-A-GADGET! BAAN 
NO MORE EYE STRAIN! f hoped 


Let “gadget” be your eyes! 
Identify those impossible to 
read miniature compo- 
nents, without straining 
your eyes. Great for stamp 
& coin collectors, model 
makers, seamstresses, 
jewellers ete 


at al 
A 0970A 
3 dioptre 


Car 
accessory socket 
power adaptor included (also 
runs off 2 x AAA's). Easy to set 
up and use. 4 channels 
88,3-88.7MHz FM band. RRP $29.95 


Portable Speaker System 


Now you can listen to music 
anywhere! p 


ss Great for picnics, 
Camping or music at your 
bedside table. Unique design 
suits almost any MP3 player or 
CD walkman! Powered by 

4 x AAA batteries. 


2070 


| Headset mem WE RAP $29.95 


, Great for use with VolP 


telephone software! Also 
ideal for LAN gaming & 
voice recognition. Electret 
boom mic provides high 


’ 
quality speech pickup. e IN ITE B 
j i STOL St 


3.5mm jack connection 


Drop Proof Announcers , 
Microphone m 


damage, even when dropped 


`E 
onto hard floors. Excellent $4 
choice for clubs, schools, C 0383 
places of worship etc. RAP $45 


Superb sound reproductior 
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Auburn NSW: 15 Short St Springvale VIC: 891 Princes Hwy 


ONE-STOP ELECTRONICS SHOP Perth WA: 174 Roe St 


Test & Measure: Up to 25% Off! 


15% OFF Professional ! 
Quality Dsciiloseoped 4 | 
| There is NO SUBSTITUTE for q pans £ i: . >E 

ome and go, but a P rotek™ ae 


hinge eo ands may c 


will provide precision 


scope | a lifetime of 
Recently, we tried to source a cheaper alternative 
oscilloscope to offer our customers better value. 
Unfortunately all we found were poor quality units. 
So we went back to the ever reliable Protek®. 

They may cost a little more, but they are truly a 
step above the rest. 

Features: » 2 year warranty - Wide bandwidth and high sensitivity - Low 
power consumption = High sensitivity X-Y mode » Z axis {intensity modulation) 
+ Simultaneous display of original and magnified waveforms on each input 

« Electrical trace rotator » Regulated supply circuit for accuracy » TV video sync 


- High frequency rejection filter in the triggering circuit 
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! Check insulation 
breakdown in 
seconds 


| Also great for AV & CCTV 


A DER | Great for 
analyse battery chargers, aa circuits 
or many other variables. Software allows 
datalogging with variable sampling time, 
data storage, plus graph output. Features: 

- DCV to 1000V - ACV to 750V+ DC Ato | 
10A + Continuity +» Frequency + Duty | 
cycle » Resistance to 40M » Capacitance 
to 100uf + Diode test + Auto power off | 
* Data hold É 


A D 2340A RS232 to USB adapto 


An essential tool for f 
testing electrical circuit 
“leakage” paths and 
+ insulation breakdown 
Perfect for electricians $ 
or anyone who works 
on mains equipment, 
200MQm, 2000M2Q., 
0-1000V. Includes 
holster & test leads, 
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i Aluminium panels, reinforced corners & seams for the ultimate protection! 
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easy use on new PC’s and laptops. 
y Valued at $29.95. FREE THIS MONTH 
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| Keep your pool 
' or fish tank 


Multifunction 
Pocket Tester 


Provides instant | balanced 259 | DISPLAY? 
checks for: continu- | Easy-check kaale ! Includes temperature 
ity, DC volts pres- ! PH Meter We | probe at no extra cost! 


! This superbly con- 

; structed meter will 

| provide years of use! 
Excellent for the serv- 
: ice technicians or 


ence, microwave 
oven leakage and 
locating 240V AC 
wiring, Provides 
audible and visual } 
feedback. Batteries f 
included. 


, Why mess around with 
, chemical testers or 

i inaccurate litmus 
paper? This compact 

t pH meter provides an . 
! instant readout of | enthusiast. Features: 
| water conditions with- ; * Massive 20A rating - 
j ' out fuss! Great for pool | AC/DC to 1000V 

I pA ' » On screen test lead 


or fish tank owners. 


; 


TITS RIGHT IN. | pH neutral buffering | Prompts + Auto power 
RRP $9.95 i H 3 ait Peep | solution included. off + Temperature 
YOUR POC! í TEA : > Frequency + Data hold 
EONS EE ERR a ee a . ene sone 
Soldgring al WP FREE! ixe ro! of pty Service Aid | Pro Quality 
Station l 9) valued at $42 2.10 | ' Multi-angle | Screwdrivers | value 
, (T2439) va ' ( 
: ;ı mini vice ; Set of 6 
a i Mada trom i drivers with 
Insist ona ! diecast alloy. Clamps comfortable 
professional | | to your work soft rubber 
MICRON for your | bench and pro- Henares: 
| 3 flat 


vides total 360° 


iron. Featuring VALUE! feeder ened blade, 
i precision digital 7 \¥ working. Jaws open” i 3 philips g 


| to 55 mm. 
! Includes soft HAE 
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: heating contro! for the 
easiest soldering 
experience you'll ever 
have! It's extensive list of 

' features include: + Ceramic heating element + Zero-vott 

' switching » Comfortable slim handle for all day use « 

Temperature lock « 200-490°C range + Antistatic strap point. 
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Precision 


Frequency Counter 
This high accuracy counter covers a frequency range of 10Hz to 
2.7GHz in two ranges with separate inputs; Ch A 10Hz to 100MHz 
and Ch B 100MHz to 2.7GHz. Ideal for servicing and calibrating 
RF equipment such as radio mics, CB and amateur transceivers. 
Features: « 8 digit display + High input sensitivity » Period, 
frequency and aul count (totalise) functions + x20 input 


Portable Audio Cable Tester 


RRP $199 


XLR, Speakon & Banana plugs. Steel case is 
built to withstand the rigours of pro PA use 


installers. Requires 9V battery. 
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| at gigs and installs! 


ERR RI ER capper e a T a eg a a O eR a S E E E a n E 


Tough Lockable Aluminium Cases 


T 5020A 
RRP $49 


i 
Slim Laptop Case: 
460x325x90 mm 


Tople not tinct br. ` 


IOSIS AOL Ieg 


Tool Case: 460 x 325 x 150 mm 


Mh 


HOLDS 
60 CD’s 


Mini Custom Case: 
330x230x90 mm 


Universal Tool / Camera / OÐ Case: 
430 x 245 x 175 mm 
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‘Heavy Duty Ratchet 
|: Modular Crimper 
K r | With in-b 
A stri 
' Rugged all steel construction 
| designed to last a lifetime. 


`A A truly professional quality tool 
for crimping 4 to 8 way | 


l 
Aryrosat © 
arrear p 
i 


wes 
Wire 


uilt 


N modular plugs. Great for 
; making custom data & 
N telephone leads. SA 
| 


74 
~ 


FREE BONUS 


aA Pack of 100 RJ45 conneg T 15718 
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Express Order Hotlines ATT RONICS 


Phone: 1300 797 007 


Fax: 1300 789 777 ~=www.altronics.com.au 


ONE-STOP ELECTRONICS SHOP 


Order Hotline 1300 797 007 


‘Share music around 


‘your home 
! This compact box allows you to 


connect up to two additional pairs of speakers 
| to your amplifier without risk of damage or over- | 
| loading. Each speaker “zone” can be switched 
; off if required. SOW RMS per channel. Suitable 
for 4 or 8Q speakers. 


| NEW RELEASE! § 


Remote Control 
HDMI Switcher 


Designed to switch 
between 3 high defini- 
tion sources. Features: + 


Up to 1080p 
resolution » IR extension for remote 
locating + Includes power supply & 
remote control + 120 x 65 x 23mm j 
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Sead Your 
Home For 
Under $150! DA 
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This unique “2 wire” 
alarm system cuts 
installation time down 
to just HALF A DAY! 
Anyone could install 
& program this system. Includes everything you 
need to secure your home: Alarm panel, siren, 


' and bottom spikes 


| the speaker from the 


er base plate. 
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| 8” 45W Ceiling n 

Speakers 

Expand your home 

audio system with 

these stylish 8” 

speakers designed 

for use in hi-fi & home the- 

atre. Coaxial driver sounds great as 

surround sound or background music 

' speakers. Aluminium grill allows mounting in shel- 
tered outdoor areas ie: under eaves, alfresco areas 

' etc. Sold individually 
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! Stylish Speaker Stands 


! Contemporary design with top 
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designed to raise 


floor for the best pos- 
sible sound disper- 
sion. 450mm high. 
180 x 180mm speak- 


e theatr 


Grea! for any hor i 


RRP $99 
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1 Underwater video down to 30m 


i i This tiny camera can also see in the - 
: dark! Great for outdoor use, or even | ` 
i as an aquarium camera. 
; B&W only. 


' Wireless Surveillance | 
: A new high tech solution 
i for video monitoring any- eae 
where in your house. 
Incredibly easy to set up, 
i no messy wiring or diffi- 
: cult setup procedures! 
Features + 2.4GHz » AV 
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RRP $199 


Do 
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' Replace up to 8 remote 
controls with just ONE! 


' Coffee table covered in remotes again? Tired of juggling 
; a handful of remotes just to watch a movie? With 


! remotes into one stylish unit. The bright blue touch 
' screeen lights up the moment you pick it up! 


RF Modulator 


Allows you to easily 

' send a composite video 
& stereo audio signal via 
a single RF coax output. This means 
' you can distribute DVD or game con- 
| sole signals to any TV in the house! 
Transmits on UHF channel 1. 


RAP $189 
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hundreds of pre-programmed codes or IR learning, it 
can easily combine all the functions of your current 


“The SRC 3000 is a great product that can 
make life a little easier, A truly useful product 
you could use every day.” a 
- Stephen Fenech, Daily Telegraph. mine Niwave RAP $119 


Noise Cancelling 


Headphones 
Featuring high perform- 
i ance noise cancelling 
circuitry for the ulti- 
| mate listening experi- 
' ence, even in noisy 
| environments! Great 
| for use on planes, 
i 
: 
i 


AV input to 
an old telly! 
d 
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S 9233A 
RRP $24.95 


busses etc. Folding 
design, perfect for 
travellers. | Cuts ow 
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i NEW UPGRADED MOD 
t Check who's at the 
» door before 


i ! opening | it! 


, A safe and easy way 
ito monitor your front & 
- door day or night. i 

| Complete kit includes | 
power supply, 15m of | 
5 


È 


= 


penta Ee wes 


hookup cable, indoor 
base station and 
"camera unit. Coupled | 
: with a door strike 
| (available separately) 
j ! you can even remotely 


RAP $199 


lex 


7p 


strobe, 4 reed switches and 2 PIR sensors, plugpack, 50m of : 


f: unlatch your front 


door/gate to let visitors in. Can be easily expanded up to 4 
t indoor base stations and 2 cameras. Black & White only. 
: * Additional Camera S 9414 $149 « Additional Indoor 


cable. Features: + Entry/exit delay + 4 zone monitoring + — | Output + Headphone out- 
Tamper protection + Battery backup + User PIN code » PIRs | pit * Infra r AEDE ton 
use pulse count triggering to reduce false alarms + Panic miga USE e OUPPUeG With c 


ae 


function Door chime i plugpacks. r PRICE EV : Unit S 9415 $129 
-- MIRE -7 Eme E o- a S A AA 
“SEI Regulated | Compact SLA Charger | Save Power with Mains Timers 
i Suits 6 or 12V batteries up from , iances off at night automaticall 
Bench Suppl korg I l Switch appliances off at night automatically 
PP 9 to GOAN. With the latest in | with these easy to use timers. Fool the 


charge control ensuring long life for 
your batteries. 


ering x 3V, 
V, 9 V 


Deliv burglars and automate your table tamps! 
X 8010 Mechanical: Appliances may be 
switched on and off multiple times per 24 
hours as desired. 

X 8018 Digital: Can switch appliances on 
HWA or off up to 10 times per day! Plus 

AA countdown timer & random modes. 


EA « 
+V, 6V, 7.5 


and 12V at up 
1.5A. Greai for voiiage i 
sensitive devices like video | 
games, radios, scanners. Features 


tO 


Prevent Loss Of Stage Data 


W ill p went PC 


Activate 240V Appliances Via 


These quality UPS units \ 
: Remote Control - Up to 20m away! | system damage caused by power fluctua- 
i Why pay up to $40 elsewhere? Automate your | tions or blackouts. They iia complete 
home appliances at the touch of a button. Up to5 : protection: » Emergency backup battery for 


| up to 15 minutes + Surge / spike protection & 
; power filtering. » Constant clean power for 

| essential equipment. + Phone line spike elim- 
ination + Monitoring & shutdown software 


yo ar | DL asma screen: 


mains sockets can be controlled from one 
remote allowing ON/OFF switching 
for up to 1000W of appliances per 
socket, Great for switching your 
ee! Ughts on and off with ease! 
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Risk 14 Day Money Back Guarantee 


if you are dissatisfied with our goods for any reason, return to our premises within 14 days for a full refund 
condition with all packaging and instructions (less transport costs) 


>*) ‘7 i 
Zit 
D 0882 
1200VA 


RAP $285 
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(less transport costs). Returned items must be in NEW 


ONE-STOP ELECTRONICS SHOP 


Resellers 


WESTERN AUSTRALIA 


Project Parts & More... 


flexibility than Henchman Producis 4956 7111 


robots. For kids to build {ages 6 Newcastle Wesl 


regular alphanu- 


Albany J&M Electronics 9842 3404 
Collie Salronics 9734 3977 
Denmark J&M Electronics 9848 2164 
cote cse0soesen severas en atay Esperance Esperance Communications 9071 3344 
Waterproof Float Geraldton ML Communications 9965 7555 
j * Joondal Lantaztic 9301 0521 
_ Switches Soa ; 
ay ~ Perfect for water tank sys- Bairnsdale Green Gage Services Pty Lid 5152 5677 
i t ‘ g : 
i + tems such as rain or Ballarat Wiltronics 5334 2513 
i Subwoofer : ph + waste water management, activating : Beaconsien Ta =e Speurly ons 
. $ 5 a A en eciron! 

i Controller Kit: K 5562 p boat bilge'pumps etg Fully immersi- Bendigo PCB Electronics 5444 4044 
| (SC Dec '95) Designed TEREE E ia Gan he usanta activate Casllemaine Star Electronics 5470 5433 
! by Altronics! Combine it ! pumps or electric valves when E Clayton Rockby Electronics 9562 8559 
] with a 10 or 12 inch subwoofer and Builders ' liquid levels change. 200V 0.5A [S 1163 Vert. Cranbourne G & C Communications 5996 3298 
amplifier for added home cinema i ir RRP $19.95 Croydon Truscolt's Electronics 9723 3860 
f realism! Loaded with features: Motorised Base i Geelong Academy TV_5248 1621 
ere? All the motors, gears, wheels i . Leongatha Gardner Electronics 5662 2861 
ge RL le crospovnt arti tank ica tsk te iar | + à Handy Heatshrink Pack | Leongatha Leongatha Photographics & Elect. 5662 3227 
; + Volume control » Preamp + Phase y nF g D uai Tandy Electronics 9743 1233 
te he own robotic machine! Great for ! Stock up the toolbox gro ole les 
i shifter « Suits bridged or single ‘cas supplies with hand Mildura -Benchmark Electronic Services 5021 0822 
channel amps + Requires 12V AC those enthusiasts who want to | PP i Y ff Pakenham Get Smart Hi-Fi & Repairs 5941 4886 
supply (M 9265 $14.50) make their own custom robots. | 14 pack of red & black heatshrink. f poyjang PR Electronics 55211121 
; : Sizes may vary, All lengths Preston Preston Electronics 9484 0191 
3 i 300mm, Swan Hill Lateral Communications 5032 2322 

Play A Game Of Robo- Ball! aS ential fo ied Warrnambool Koroi Street Electronics Services 65615111 
enthusiast! Wodonga __ Exact Computers and Electronics 6056 5746 
Í Wonthaggi Raneye Ply Ltd 5672 4774 
i < TET 
i F ' i NEW SOUTH WALES 
Turn your table or floor into a soccer E: Graphics Ballina Leading Edge Electronics 6686 3610 
pitch with these fantastic fun robot i , ; “ LCD Brookvale Brookvale Electrical 9938 4299 
kits. Supplied with all the parts to build > ? Module Cobar Cobar Electronics 6836 2962 
one robot player and ball. The player can run | a eer aE Electronics.. ee a 
after the ball, and features a pawerful kick for : Ideal for projects w mm z a a E zi 
! requiring more Gunneda | rolronics 6742 2110 
i Lakehaven Leading Edge Electronics 4393 2528 
i 
i 
i 
i 
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l 
I 


i 
1 
1 
q 
l 
i 
l 
i 
i 
i 
l i 
i spectacular long range goals! Play with up to 4 | 
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Sale Ends August 31st 2007 


Altronics One-Stop Electronic Shops Phone 1300 797 007 Fax 1300 789 777 


Mail Orders: C/- PO. Box 8350 Perth Business Centre, W.A. 6849 


Perth WA: 174 Roe St Auburn NSW: 15 Short St 


Springvale VIC: 891 Princes Hwy 


and up) and can be constructed ~ _ ~ North Richmond CPT 4571 4699 
in just an hour or two, Requires meric displays, Backlit. 132 x 32 dot Parkes = aire Thee 6862 2593 
matrix graphic display. Penrith enrilh Light and Sound 4722 2223 
SARE baked |! Boenia 4 ” bale n EIRE p Porl Macquarie _ John Fettell Two Way | Radio 6581 1341 
2 wheel design scoots a Ký Raymond Terrace __ Leading Edge Electronics 4987 4909 
' Create custom 5 San Souci MarineConnect 9583 1710 
‘at l pla stic parts in Singleton Singleton Hi- Fi 6572 2477 
Ea f R +4 Smithlield Chantronics 9609 7218 
! a a a a E Sy ! just minutes! ‘ pe Taree -Powerpoinl Electronics 6557 8000 
< Simply add hot water “uy x at | Wagga Wagga Wagga Car Radio & Hi- Fi 6925 6111 
s=". to make your own Great for cre rating. ‘ = aie Her - etes Elects Saio aa 
DR i acti g mo is. brackets ete. etherill Far ecironi 
-adfa custom plastic parts RRISS nones. ' E Windang Mad Electronics 4297 7373 
< D with this amazing Wollongong Newlek Electronics 4227 1620 
oy i granulated plastic! Once it cools down it Wyong _ Pro Disc Enlerlainmenl 4353 1100 
stays rock hard and can be remoulded in QUEENSLAND 
| thieves i hot water if rege re Brisbane Delsound Ply Lid 3397 8155 
A , Bowen Hills Prime Electronic Components 3252 7466 
' _ from stealing ‘Seen Cairns Pentacom 4032 1710 
' TURBO Cooldown Kit your wheels! RRP $23.95 433MHz Data Hransee Iver Caloundra Leasing Edge Eleetronios 5491 8533 
j : Cloncur ccess Electronics 4742 2590 
(SC Nov 98) Simple & effective (EA Jan '99) Perfect as a i These amang dears Leading Edge Electronics 4972 6660 
| way to cool your turbo down & compliment to your regular alarm | Compact units Hervey Bay Leading Edge Electronics 4128 3055 
! minimise damage after a long l system. Mounts under the dash į @/0W wireless data Innisfail Leading Edge Innisfail 4061 6214 
' drive. Much cheaper than brand ! providing a 110dB screeching i transmission over a Great fo Sea Longreach Access Electronics 4658 0500 
! name timers & it can even be used alarm inside the vehicle if thieves | 30m range. Which makes k sit ntors 0 Mackay Stevens Electronics 4951 1723 
i with most immobilisers. Features: ! breakin. Features an entry/exit t them perfect for remote a antsi Z 6900 TX Maroochydore _All Electronic Supplies 5443 6119 
' 90 second time out » Temperature ' : Í ng 1 monitoring devices, PC $ Kperimen Z 6905 RX Maryborough Leading Edge Electronics 4121 4559 
_ delay, hidden switch activation & | oe RRP $9.95ea Mossman Leading Edge Electronics 4098 2200 
«sensor + Easy installation. | LED warning lamp. Kit form. COI N On eet: : Mount Isa Oulback Electronics 4743 3475 
aiioa aaa, A ‘ e Rockhampton Access Electronics 4922 1058 
i — A E NT E R ag D Eae ff ALE a EANA E ESR a Toowoomba Michaels Electronics 4632 9990 
| SAVE LCD Monitor / : Low Profile Swine Arm {} Townsville Solex 4775 4522 
! | >. o i $ : 
| 15% Television Brackets LCD TV Bracket {ff jase ieee ee 
With standard VESA mount- | if Brighton _ Force Electronics 8377 0512 
ing dimensions These Low profile design i Enfield Aztronics 8349 6340 
handy wall : sits flat against the wall when +} Findon Force Electronics 8347 1188 
i mount LCD + required. Mounts to a wide range of +) Hoer Hil Rael S Bou esta 25 Te 
! kets allow | TV brands utilising a 200mm VESA | Mo Force Hectares ATPT TA 
brackets allow ' 4 r i Mt Gambier Anvil Electronics 8725 336€ 
' j A you to reclaim Handy mount. Tough powdercoated finish. } {f Murray Bridge Force Electronics 8532 143° 
A your desk | hi-fi il 15° tilt, Maximum weight 50kg. || Woodville Soulh Force Electronics 8347 1188 
i © Y Space & allow greater RRP $59 ae 
adjustability than most stan- | mounts Burnie Eleclronics Plus 6432 2644 
dard monitor brackets. Available Stylish wall brackets to suit ota — acme econ ae 
in extendible and fixed : speakers up to 15kg. Great for Taunceston CBD Eleclronics 6334 2777 
À types. Great for the + mounting surround effects speakers 
office, study, kitchen, ! or PC speakers in the study. Also Christchurch Global PC 3 377 608€ 
RRP $34.95 bedroom, | suitable for projector mounting. Papanui alova LEE. da S0 
i : theatre etc. | Variety of fixing holes in base plate Saale g RIS ene 
i SSSA Ty provided. Sold in pairs. 
i Finished | | with high gloss powdercoating j à ; 
> ` . © Altronics Milst all possible care is taken, 


Allronics takes no responsibitily for any loss or dam- 
age howsoever caused, sulfered by a reader with 
respecl lo any maller or thing referred to herein 
Prices slated herein are only valid for the current 
month or until stocks run out. All prices include GST 
and exclude freight and insurance. See latest cata- 
logue for freight rates 
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Fig.1: an AC-coupled sine wave and square wave at 
approximately 95.5kHz. The frequency counter is 
shown at top right. Three measurements are displayed 
on the bottom line: RMS voltage of both channels and 
the positive duty of the square wave. 
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Rigol Technologies Inc, based in 
Beijing, China, manufactures a range of 
digital storage oscilloscopes, including 
the DS5062MA, a dual-channel DSO 
with a bandwidth of 60MHz and real 
time sampling rate up to 1Gsa/s. Other 
DSOs in the series have bandwidths 

up to 200MHz. The bandwidth can 
be reduced from 60MHz down 
to 20MHz to increase accuracy 
and reduce displayed noise, if 
required. 
This particular model fea- 
tures a monochrome “1⁄4 VGA” 
LCD screen (320x240 pixels) and 
has a memory depth of 4K samples 
per channel. The display refresh rate 
is over 1kHz. 

The DS5062MA is supplied with 
two passive probes with switchable 
x10 attenuation, although it accepts 
probes with attenuations up to x1000. 
Inputs are rated at 400V maximum. 

Running through the spec sheet 
reveals selectable input impedances 
of 50Q (useful for RF measurements) 
and 1MQ for almost everything else. 


Rmt 
E S —__}_ w CH? 


yA 95 .SSSkHz 


fee CUrH? ~25 ,.06us 
m CurB: 15.89us _ 
44740 .66us _ 
174%: 25. 0ØkHz 


i | | 
FFT ieo. AnUrmssdiv 125,0kh: /div Sa=20.00N; 


W| +Duty<2>=5G.027 Vrms Seat orien” Spent 


+ 
a ee ee ee eee -a 


Fig.2: a square wave at approximately 95.5kHz, shown 
in the top half of the display and the Fourier Transform 
with peaks at the odd harmonics is shown below. In the 
top-right corner, you can see the frequency as well as 
the values of the two horizontal cursors, the difference 
between them and the frequency equivalent. 
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2MA GOMHz 1GS/s 


It has 8-bit vertical resolution. There 
are 10 voltage and 10 time/frequency 
measurements, of which any three 
can be displayed at the bottom of the 
screen. 

The voltage measurements include 
maximum, minimum, peak-to-peak, 
RMS, average and over-shoot and 
pre-shoot values (the latter as percent- 
ages). Time domain measurements 
include frequency, period, rise time, 
fall time and positive and negative 
duty periods. 

You can also display all 20 meas- 
urements at the touch of a button but 
this reduces the active screen area 
for the traces. In addition, the signal 
frequency is displayed in the top 
righthand corner of the screen and 
you do not have to display a complete 
signal cycle for it to give a meaningful 
reading. 

Two cursors are provided in three 
different modes of operation: auto- 
matic, manual (vertical or horizontal) 
and tracking. 

The latter mode gives an X and Y 
RIGOL 
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Fig.3: this is a PAL video test signal (eight colour bars) 
from the “Pocket AV Generator” featured in the June 
2006 issue. The trigger mode is set to video and PAL 
is selected. The frequency counter shows 16.020kHz 
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Review by Mauro Grassi 


cursor and the intersection of these 
can show the X and Y coordinates of 
any point on the waveform. 

The DS5062MA can acquire average 
values (up to 256 values can be aver- 
aged) and detect peaks of the input 
waveform. The averaging feature, as 
well as the digital filter (providing 
low, high, band-pass and band-stop 
programmable filters) is particularly 
handy when working with noisy 
signals, 

A nice feature is the so-called 
“analog acquisition”, where the DSO 
calculates the probabilities of pixels 
being on or off and varies the intensity 
accordingly to mimic an analog dis- 
play. When sampling at less than the 
Nyquist requirement an anti-aliasing 
feature is provided. 

The DS5062MA has a surprisingly 
easy-to-use and intuitive pass/fail 
test feature. This allows for an error 
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storage oscilloscope 


in the X and Y axes to be set and user 
rules to be defined. A maskis created, 
shown visually on the display in grey 
and when the test is commenced, any 
signal points that intersect with it trig- 
ger a user-programmable fail or pass 
response from the DSO. 

The “MATH” feature allows the 
two channels to be combined in any 
of the four arithmetic relationships 
(add, subtract, multiply and divide) as 
well as giving an on-screen FFT (Fast 
Fourier Transform) with four modes: 
Rectangular, Hamming, Hanning and 
Blackman. The FFT can be displayed 
below the waveform in a split-screen 
arrangement or superimposed on the 
waveform in full-screen mode. 

On-screen menus are accessed via 
five function keys to the right of the 
screen. These menus can be cleared 
from the screen by pressing the Off 
button or they can be set to slide off the 
screen after a delay (exit right!). 

A convenient “AUTO” button con- 
figures the DSO to display the input 
waveform in a couple of seconds 
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Fig.4:this screen grab shows channel 1 at top (a sine 
wave at around 95.5 kHz) superimposed with the 
maths function output of A-B where A is channel 1 and 
B is a square wave at the same frequency and phase. 


The lower trace shows the result of zooming in on the 
unshaded area in the top display. 


(actually 15.625kHz), the horizontal frequency. The sync 
pulse and the colour burst can be easily seen. The bottom 
half is an expanded display of the colour burst sequence. 
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JOIN THE TECHNOLOGY 
AGE NOW 
with 


PICAXE 


Developed as a teaching tool, 
the PICAXE is a low-cost “brain” 
for almost any project 


Easy to use and understand, 
professionals & hobbyists can 
be productive within minutes. 
Free software development 
system and low-cost in-circuit 
programming. 

Variety of hardware, project 
boards and kits to suit your 
application. 

Digital, analog, RS232, 
1-Wire™, SPI and 1°C. 
PC connectivity. 


Applications include: 
Datalogging 
Robotics 
Measurement & instruments 
Motor & lighting control 
Farming & agriculture 
Internet server 
Wireless links 
Colour sensing 
Fun games 


Distributed in Australia by 


Microzed Computers 
Pty Limited 


Phone 1300 735 420 
Fax 1300 735 421 


www.microzed.com.au 
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Fig.5: screenshot of the UltraScope software. The top window 
shows a captured square wave, while the bottom window is 
the “virtual panel”. The side windows are used to control the 


DSO and store waveforms. 


— much easier than fiddling with 
knobs to find the trace! 

Another nice feature is the “50%” 
trigger button, which automatically 
sets the trigger level to the “centre” 
of the waveform. 

Apart from selectable AC and DC 
coupling, the unit allows the trigger to 
be filtered. The LF reject option blocks 
low frequency triggering lower than 
8kHz while the HF reject option at- 
tenuates frequencies above 150kHz. 

Triggering can occur on edge, pulse 
and there is even a video mode com- 
patible with PAL, NTSC and SECAM 
video signals (see Fig.3). 

The DS5602MA can be connected 
to a Windows PC via a USB cable (not 
supplied) and is has optional GPIB and 
RS232 connections via the EM5-COM 
external module. 

The scope can be controlled directly 
from the PC using UltraSco pe (down- 
loadable from www.rigolina.com). 

A nice feature of the software is the 
“virtual panel”, a graphical interface 
that mirrors the oscilloscope, includ- 
ing its LCD screen. Waveforms can 
be captured locally on the DSO or 
downloaded to the PC. 

A 320x240 bitmap file (.bmp) can be 
exported at the touch of a button. 

Recording and playing back wave- 
forms is easy. The unit can store up 
to 1000 frames, spaced at 1s to 1000s 
intervals. These can be downloaded 
to your PC for further analysis. 

Up to 10 settings and 10 waveforms 
can be stored locally in non-volatile 


memory and there is a factory reset 
option. 

All menus are persistent, meaning 
that they remember their last set- 
ting. The unit can be automatically 
calibrated and self-diagnostics check 
that the instrument is functioning 
correctly. In addition, there are key 
and screen tests to rule out obvious 
failures. It has multi-language support, 
the menu system is simple enough to 
be intuitive and the use of graphical 
cues is an added bonus. 

So what is our overall reaction? The 
Rigol DS5602MA is a keenly priced, 
well-featured digital scope which is 
quite easy to use. It does not have 
multi-level menus which are hard 
to access and most of its features are 
quite intuitive. 

All of which is great. The big com- 
promise is in the display. While the 
mono LCD (black or white or white 
on black, is very clear, its %4-VGA 
resolution (only 320 x 240 pixels) is 
a problem and will mean that fine 
details of complex waveforms will 
often be difficult to discern. 

However, for less than $1000, you 
do get a lot of oscilloscope. 

The DS5062MA comes with a three- 
year warranty, a user manual and a 
carry case. Recommend retail price is 
$799 plus GST. For more information 
on the DS5062MA and other DSOs 
in the series, contact the Australian 
distributor, EMONA Instruments on 
(02) 9519 3933 or email testinst@ 


emona.com.au SC 
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PRODUCT SHOWCASE 


Six-in-one portable test set from Ideal 


The SecuriTEST portable instrument 
from IDEAL Industries is a complete 
six-in-one tool for the installation and 
maintenance of CCTV systems. 

It is intended for field technicians, 
who will be able to complete an instal- 
lation single handedly, it combines a 
video tester, video signal generator, 
PTZ (pan-tilt-zoom) protocol analyser 
and console, a UTP cable tester and a 
general-purpose digital multimeter in 
one hand-held unit. 

The 2.5inch LCD colour screen can 
accept video from a CCTV camera 
thereby making it easy to see that the 
video signal is good. In the other direc- 
tion, the video generator can provide a 
test signal to check a monitor or DVR. 
The SecuriTEST accepts both PAL and 
NTSC signals. 

The PTZ controller can be con- 
nected to a compatible camera via 
RS485/422. Pan, tilt and zoom can be 
controlled at the press of a dedicated 
button. This is particularly handy for 
installations since the video signal 
from the camera can be watched on 
the unit simultaneously. The output 
from a PTZ console can be analysed 
for debugging purposes. 

We tested the PTZ controller with 
a loop-back connection. The received 
data is shown in the screen in groups 
of hexadecimal bytes. The Securi TEST 
can understand 19 common PTZ proto- 


over 10 has trouble programming them. 


from Altronics. 


Altronics’ new Universal Remote Control 


Universal Remote Controls are great — but in most cases anyone 


Altronics Distributors claim their new Sunwave SRC-3200 8-in-1 
Touch Screen Infrared Remote Control is so simple to use even an 
adult can do it! It's one of a range of Sunwave remotes available 


instead of the six or more remote controls the average home 
now has, this unit takes care of everything (or up to eight of them). 
All you need do is tell it your device code and it knows what to do. 
Just in case your device code isn’t listed, it can learn the codes you 


cols, the camera can be made to move 
to preset positions and the speed of the 
movement can be controlled. 

The UTP cable tester is an indispen- 
sable tool to check that wiring is good. 
It can quickly find open, shorted or 
crossed pairs on UTP cables. A termi- 
nating piece in the form of a keyring is 
provided to perform this function. 

Finally, the digital multimeter al- 
lows the usual voltage, current and 
resistance measurements to be made. 
Currents up to 10A and voltages up to 
400V can be measured. A continuity 
test that gives an audible beep when 
the circuit is closed frees the user from 
having to look at the screen. 

Two BNC connections carrying video 
and two RS485/422 connections are 
at the top of the unit, while the UTP 
and power sockets are on the left hand 
side. The multimeter connections are 
standard. 

The unit can be operated by re- 
chargeable NiMH batteries that take 
around 8 hours to fully charge and 
will allow up to 4 hours of operation. 
The rechargeable batteries are supplied 
but can be replaced by 6AA alkaline 
batteries if required. 

The keys are big and self-explana- 
tory. Some keys have special functions 
when they are held pressed for a short 
period. For example, holding down 
the “Help/Hold” key gives context 


need. The extra large, backlit LCD screen 
makes switching between devices and then 
controlling them very easy indeed. 

It operates from four “AAA” cells (not 
supplied). Cat no is A-0999 and it is now 
available from Altronics stores and most 
dealers for $269.00 


GONIGGI eo aa nhs lee 
Altronics Distributors Pty Ltd 
174 Roe St, Perth, WA 6000 

Tel: 1300 797 007 Fax: 1300 789 777 
Website: www.altronics.com.au 


siliconchip.com.au 


sensitive help. 

The SecuriTEST is easy to use. As 
the LCD screen is meant as a test in- 
strument only, its resolution and size 
is not overly critical. 

The screen is bright and readable al- 
though there seems to be a lot of unused 
space. For example, the multimeter 
uses less than halfthe screen for its text. 
Presumably, this is to allow the video 
signal to be viewed simultaneously 
in the background, yet larger lettering 
with transparent rather than opaque 
background would have been better. 

The multimeter keys are unused in 
the other modes. While this makes the 
interface uniform, it would be better to 
use these to switch to multimeter mode 
when the unit is in any other mode, 
rather than having to scroll through 
the modes one by one. 

The SecuriTEST comes with a 1-year 
warranty and all necessary accessories 
to begin using it. 

The SecuriTEST is not cheap but it 
will pay off in convenience. The price 
is $1395 plus GST, 

For more information on the IDEAL 
SecuriTEST unit, visit www.idealin- 
dustries.com/pdf/Securitestss.pdf 


Contact: | 

Trio Smartcal Pty Ltd 

3 Byfield St, North Ryde NSW 2113 
Tel: 1300 853 407 Fax: 1300 853 409 
Website: www.triosmartcal.com.au 
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If you ever needed a 
battery you need 
“The Battery Book 5” 


THE 
BATTERY BOOK 


z CST Coe CAL arr o 


Ph: + 61 89 302 5444 


New trom Siomar Battery Indus- 
tries is this rather impressive catalog, 
which not only lists a huge range of 
batteries for critical and general ap- 
plications but also giving their specs, 
including capacities, size, features 
and so on. 

If you’ve ever wondered which was 
the right battery for your particular ap- 
plication, you’re sure to find it listed 
in this 295-page tome. 

The book covers all the major bat- 
tery types and it would appear, most 
of the major manufacturers. 

Chapters include: 

e Primary batteries (alkaline, carbon, 
etc) 

e Lithium primary batteries 

e Lithium rechargeable batteries 

e Nickel batteries (NiCd, NiMH) 

e Lead Acid batteries (sealed, AGM, 

Gel & Energy, OPzV and OPzS) 

e Chargers, solar panels 

e Fuel Cells 

¢ Notebook computer batteries 
e Camera batteries 

¢ Power tool batteries 

The Battery Book 5 is available di- 
rect from Siomar Battery Industries, 
either by phone or via the website 
below. 


Contact: 
Siomar Industries 

59 Innovation Circuit Wangara WA 6065 
Tel: (08) 9302 5444 Fax: (08) 9302 5470 


Website: www. batterybook.com 
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Video surveillance cameras are 
everywhere these days and reports 
coming from many trouble spots 
suggest that the mere presence of 
video cameras is responsible for 
significant reductions in crime and 
anti-social behaviour. 

Jaycar Electronics have avail- 
able a range of video cameras to 
suit all applications — from cheap 
models for home security right 
through to infrared-lit professional 
models for night and day use. 

But the video “camera” shown 
here is a bit different. It looks like a 
video camera, it has a flashing LED 
(battery powered, with a one-year 
life); and a fake “lens” to make it 
look like a video camera. It even has 
a “cable” emerging from the back into 
the mounting bracket to make it look 
like a video camera. 

The only thing missing is... the 
video camera! 

But who is to know that? You get 
the advantages of apparent video 
surveillance without all the trouble 
of wiring the camera into a recorder, 
etc. 

And if you really wanted to, it 
appears to us that you could fit a 
small video camera into the case at 


Is there... or isn’t there...a video camera? 


a later date. (In fact, we are consid- 
ering a future project where we do 
just that)! 

The “camera” comes complete 
with the mounting bracket shown 
in our photo and even the screws 
and wall plugs to fit it. 

The Dummy Surveillance Camera 
is available from all Jaycar Electron- 
ics stores and dealers for $34.95 
including GST. Cat no is LA5316. 


Contact: 
Jaycar Electronics (all stores) 
100 Silverwater Rd Silverwater 2128 
Tel: (02) 9741 8555 Fax: (02) 9741 8500 
Website: www.jaycar.com. 


3 Axis accelerometer with serial RS232 interface 


From Ocean Controls comes the 
SerAccel v5, a 3-axis accelerometer up 
to +6g with a simple serial interface. 
The latest SerAccel development, ver- 
sion 5 has many new improvements 
including variable baud rate, a factory 
reset command, and acomplete triple 
axis Measurement system based on 
the newly released MMA7260Q sen- 
sor from Freescale. Power is obtained 
from any RS232 port (including USB- 
to-RS232 converters) so no external 
power supply is needed. The onboard 
PIC (16LF88) runs at 1OMHz and out- 
puts three different types of outputs 
including calculated, binary, and raw 
outputs. The SerAccel v5 has software 
configurable settings to select between 
4 sensing ranges (+1.5, 2,4, and 6g), as 
well as a software selectable measure- 
ment frequency (0-590Hz). 

The 3.2x4.4cm SerAccel outputs 
real-time accelerations from 9600 to 
57600bps using visible ASCII charac- 
ters. It is compatible with any RS232 


Comm port in conjunction with any 
terminal program (Hyperterminal, VB 
Programs, or anything else that can 
read the comm port). A sample VB 
program is supplied. 


Contact: 
Ocean Controls 

4 Ferguson Dr, Balnarring, Vic 3926 
Tel: (03) 5983 1163 

Website: www. oceancontrols.com.au 
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Oatley’s powerful 12V motors, controller 


If you're looking for 12V DC mo- 
tors with some real grunt for robotics, 
powered vehicles and craft, etc, have 
a look at these beauties from Oatley 
Electronics. 

Left is a $14.00, 150W model which 
apparently was intended for an auto- 
motive application. We couldn’t check 
the speed of this but it has some seri- 
ous muscle. Size is approx. 85mm dia 
x 140mm (inc 8mm shaft). 

On the right is a bargain kit con- 
taining an electric window-winder 
motor plus a 20A DC motor speed 
controller (ready to assemble). This 
motor is geared way, way down and 


>. 


The Hong Kong Electronics Fair (Autumn 
Edition) is the event of choice for the global 
electronics industry, serving as both a 
superb showcase for manufacturers and 
a powerful magnet for trade visitors. 

In 2006, the fair attracted 2,481 exhibi- 
tors, over 3,700 booths from 29 countries 
and regions, including group pavilions 
from the Chinese mainland, Korea and 
Taiwan. A total of 57,791 buyers came 
from 151 countries and regions, including 
around 1,200 Buyers from Australia and 
New Zealand. This impressive performance 
helped to reaffirm its status as Asia’s lead- 
ing event of its kind and the second largest 
in the world. 

In 2007, the 27th edition of the show 
will build on this excellent record to con- 
solidate its position as the perfect platform 
for exhibitors to showcase their latest 
innovations and creations. With the hot 
favorites like Hall of Fame and Technology 
Exchange Zone the show is sure to be a hit 
again in 2007. 

Major Exhibit Categories include: 

e Audio Visual Products 

e Digital World 
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so the output is very powerful indeed 
— don’t even think of trying to stop it 
by hand! 

Normally the kit retails for $36.00 
but at the moment they are selling for 
$27.00 (while stocks last). 

Oatley have a large range of motors 
for hobbyist and commercial applica- 
tions — including a 500W, 36V model 
for less than $100.00 


Contact: 
Oatley Electronics 

PO Box 89, Oatley NSW 2223 

Tel: (02) 9584 3563 Fax: (02) 9584 3561 


Website: www. oatleyelectranics.com 


Get ready for October Hong Kong Electronics Fair 


Electronic Accessories 
Home Appliances 
Home Tech 
Multimedia & Electronic Gaming 
Office Automation & Equipment 
Personal Electronics & Multi Prod- 
ucts 

e Security Products 

e Telecommunications Products 

e Trade Services 

Running concurrently is electronicAsia, 
the region’s leading event for sourcing 
electronic components, assemblies, pro- 
duction services and display technologies. 
In 2007, the show is set to feature around 
540 exhibitors from 14 countries and 
regions and a total of 30,000 buyers are 
expected. 

Please contact the Sydney Office for 
special Hotel and Flight Deals and VIP 
Offers. 


Contact: 
Hong Kong Electronics Fair 

Tel: (02) 9261 8911 

Website: www. hkelectronicsfairae.tdc- 


Escort bench-top 
multimeters 


The Escort range of bench-top mul- 
timeters has been popular in Australia 
for many years. In recent times these 
multimeters have been hard to source 
but are now available again through 
Wavecom Instruments. 

The range of bench-top multimeters 
now available from Wavecom includes 
the popular Escort-3146A model but 
also includes the 3145A and 3136A 
models. The cost of these bench-top 
multimeters is so attractive that they se- 
riously challenge top-of-the-line hand- 
held multimeters. Unless portability 
is a “must have” on your requirement 
list, these multimeters are worth con- 
sidering. 

Measurements include DC Voltage 
and current, true RMS AC and AC+DC 
voltage and current, resistance, fre- 
quency, diode test and continuity test. 
Various bandwidth ranges for true RMS 
voltage measurements are available in 
different models. 


Contact: 
Wavecom Instruments Pty Ltd 
257A Grange Rd, Findon, SA 5023 

Tel: (08) 8243 3500 Fax: (08) 8243 3501 


Website: www.wavecom.com.au 


TOROIDAL 


POWER TRANSFORMERS 


General 
Construction 


Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics pty ta 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fax (02) 9476-3231 


AUGUST 2007 89 


Vintage Radio 


Restoring an AWA 948G car radio 


First introduced back in the 1930s, car 
radios have been popular with motorists 
ever since. Here’s a brief look at how they 
evolved, along with the restoration details 
for an AWA 948C dual-polarity car radio. 


ACK IN THE 1930s, it wasn’t too 
difficult to produce radios that ran 
from the mains supply and provided 
reasonable sound quality. By contrast, 
car radios provided quite a challenge 
for the radio design engineers. 
Initially, this challenge was met by 
using modified home-style receivers, 
complete with dry batteries and a wet- 
cell filament battery. These sets were 
mainly used when the vehicle was 
parked. However, the public wanted 
to hear music while on the move and 
that meant that specialised radios 
were needed. 
There were quite a few problems 


>. 


— 


to overcome to produce suitable ra- 
dios, however. First, battery valves 
have relatively fragile filaments and 
bumping along the roads of the 1930s 
would have meant greatly reduced 
valve life. Second, the audio output 
of such valves was hardly enough to 
overcome the vehicle noise. 

These problems gave birth to the 
6.3V heater valves which suited the 
6V car batteries widely used at that 
time. However, the high-tension (HT) 
supply was still a problem and some 
receivers had a small “genemotor” 
to supply a high-tension voltage of 
around 250V to mains-type valves. 


= i> = 


The AWA 948 car radio is a pushbutton unit with five tuning presets. This is the 
fully restored unit, complete with its mounting bracket. 
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This device enabled audio valves such 
as the venerable 6V6GT to produce 
enough audio output to overcome the 
noise of a moving vehicle. 

It wasn’t long, however, before de- 
signers came up with the vibrator. This 
mechanical device converted 6V DC 
into 6V AC which could then be fed 
to a step-up transformer and rectified 
to provide the necessary 250V DC for 
the valve plates. 

The first vibrators were half-wave 
devices and their design may well 
have been based on the concept used 
in the Ford Model-T ignition coil. The 
half-wave unit wasn’t all that success- 
ful however, so after a short time the 
full-wave vibrator was developed. 
This subsequently became an integral 
part of car radio power supplies and 
survived right up until the early 1960s 
when hybrid and transistorised car 
radios took over from the vibrator- 
powered sets. 


Beating the interference 


Yet another important development 
involved using a metal case to reduce 
interference from the vehicle’s ignition 
system and other electrical gear. The 
battery supply to the receiver was also 
filtered to prevent any interference on 
that line affecting the receiv- 
er’s performance. 

The antenna lead was 
another important devel- 
opment, the designers 
coming up with a high- 
impedance coaxial ca- 
ble. This shielded the 
central antenna lead 
from interference gener- 
ated within the vehicle and was usu- 
ally connected to an antenna mounted 
on a front mudguard. The antenna was 
(and still is today) a short whip-type 
mounted in a (relatively) interference- 
free area. 
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The audio output transformer arrowed prevents easy access to the audio 
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amplifier components on the PC board. Note the size of the preset tuning 
mechanism which takes up about one third of the room inside the case. 


Suppression of the ignition system 
usually took the form of a 400nF ca- 
pacitor attached between the supply 
side of the ignition coil and earth. In 
addition, a 15kQ resistor was included 
in series with the high-tension lead to 
the distributor. This resistor was spe- 
cially designed for the job and its ends 
were simply screwed into each end of 
the severed high-tension lead. 


Early vibrator sets 


Early vibrator-powered car radio 
receivers were quite large. Sets such as 
the Astor “Square Box”, for example, 
included a 200mm (8-inch) speaker 
inside the case, the set itself measur- 
ing 230mm square by 140mm deep. It 
was connected to the control head by 
Bowden cables. 

Later sets were much smaller and 
used an external speaker that could 
be mounted in a location that favoured 
better sound reproduction. 

In those days, car radios were pro- 
duced as either “universal” units that 
could be fitted into almost any vehicle 
or they could be made specifically for 
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particular vehicles. However, some of 
the latter were simply universal mod- 
els supplied with different mounting 
kits and escutcheons. 

I once received tuition on fitting car 
radios, back in the late 1950s in Ad- 
elaide. The time taken to completely 
fit a set (including its speaker and 
antenna) to an FE Holden and do the 
antenna tuning and ignition suppres- 
sion was just 20 minutes! 


Positive or negative earth? 


The advent of hybrid and (later) ful- 
ly transistorised receivers presented a 
new problem that had to be resolved. 
Most vehicles from the 1960s era had 
the negative terminal of the battery 
connected to earth (chassis) but there 
were also quite a few models that used 
a positive earth. This usually didn’t 
matter with vibrator-powered car ra- 
dios, as the valve rectifier fitted to most 
sets always gave the correct polarity 
for the high-tension line. 

By contrast, both hybrid and tran- 
sistor car radios had to be designed to 
accept either positive or negative earth 
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(or both). You could not connect a set 
designed solely for a negative earth to 
a vehicle with a positive chassis earth 
or vice versa without doing consider- 
able damage to the set. 
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(VT4-VT6). Diode MR2 is the detector, while MR1 is 


superhet with an RF stage (VT1), mixer (VT2), single 
the AGC diode. 


Fig.1: the circuit is a fairly conventional 6-transistor 
455kHz IF stage (VT3) and an audio output stage 


wilh rempact bo tha chasals le whan SWE 


Voltages measured pith 20,000 ohmi volt 
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C18 is now a 5.6pf capacitor. 
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CONNECTIONS 


The AWA hybrid set described in the 
December 2006 issue was designed for 
negative chassis operation. However, 
the AWA 948C unit described here is 
a fully transistorised set that can be 


used in both negative and positive 
earth vehicles. 


The AWA 948C car radio 


My first encounter with the AWA 
948C came when a vintage car enthu- 
siast handed me the radio from his 
Humber. It didn’t work and he wanted 
me to overhaul it at my leisure. 

When I finally got around to looking 
at it, the first thing I attempted to do 
was to track down a circuit. Unfor- 
tunately, I couldn’t find one for this 
particular set but I did find one that 
appeared to be quite similar—the AWA 
MF3 series car radio circuit. 

The AWA 948C used a simple col- 
our-coded plug to change the polarity 
(the Humber was positive earth). This 
plugged into the back of the set to make 
it either positive earth (red plug) or 
negative earth (black plug). The red 
plug can be seen in a photograph of 
the overhauled receiver. 


Circuit details 


The PC board used in this set was 
used in several different models, so the 
circuit description will also apply to 
other AWA car radios of the era. Fig.1 
shows the circuit details. As shown, it 
uses six transistors — three in the radio 
frequency (RF) sections and three in 
the audio section. The transistors are 
all PNP germanium types except for 
VT5, which is an NPN germanium. 

Temperature compensation was 
necessary with germanium transistors 
as they are prone to thermal runaway 
if they get a bit too hot. As a result, 
thermistor TH1 and resistor R25 (lower 
right of the circuit) provide thermal 
compensation in the audio output 
stage, to prevent thermal runaway. 

The antenna input is conventional 
for a transistorised car radio and is 
coupled to transistor VT1 via the aerial 
coil (TR1). Note that the cold end of 
the variable inductance tuned circuit 
is earthed directly to the chassis of 
the set, whereas the other sections of 
the set are only physically earthed at 
the polarity changeover socket and 
plug combination. The only other 
exceptions are the dial lamp and the 
capacitors in the interference-suppres- 
sion filters in the supply line. 

Following VT1, a second induct- 
ance-tuned circuit feeds VT2, the 
autodyne mixer stage. The signal is 
then fed to an intermediate frequency 
(IF) stage based on VT3 & TR3, which 
is tuned to 455kHz. Diode MR2 then 
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detects the signal and this then drives 
the audio amplifier stage (VT4, VTS & 
VT6). Potentiometer RV1 is the volume 
control. 

The AGC (automatic gain control) 
voltage is developed by feeding part of 
the signal from VT3’s collector to diode 
MR1. The resulting control voltage is 
then filtered and applied to the base of 
the RF stage transistor (VT1). 

The audio stages (VT4-VT6) are di- 
rect coupled, which makes life more 
difficult for anyone servicing this sec- 
tion when something goes wrong (as it 
did in this set). The audio output stage 
isa 2N301, a common PNP germanium 
“power” transistor. It drives a 15-ohm 
speaker via a step down audio output 
auto-transformer. 

Finally, note that there are three 
“spark plates” in this receiver — one 
on the power input and two on the 
leads to the speaker. These devices 
are designed to assist in filtering out 
any interference that may be on these 
particular lines. 


Overhauling the mechanism 


Initially, I removed the top and 
bottom covers from the set and had a 
good look inside. This immediately re- 
vealed one obvious problem — wax had 
melted and leaked from the speaker 
auto transformer, indicating that it was 
getting too hot. 

Further inspection revealed a prob- 
lem with the dual-drive friction clutch 
and I decided to work on that first. The 
cork friction pad had come away from 
its metal drive disc and I reasoned that 
contact adhesive would do a good job 
of gluing it back into place. 

Keeping the two sections of the 
clutch apart, I first smeared contact 
adhesive on to the side of the cork that 
would be in contact with the drive 
disc. That done, I made sure that the 
disc and the cork pad were lined up 
correctly before releasing the clutch. 
The clutch plate pressure was then 


This is the underside view of the chassis with the cover removed. Note the 
charred area on the PC board (arrowed), around the audio output stage. 


sufficient to hold the two parts together N ee a e 
while the adhesive dried. ns PA I ; a- — 
Next, I lubricated the rest of the a vnc ee ate mom s48 et VOLT 
mechanism using my modified (blunt) ; TS AA E AN S 
hypodermic needle/syringe assembly. s l > | | 
I then fitted SSA terminal onto the The audio output transistor is attached to the underside of the chassis 
active 12V line and installed a new 3A (for heatsinking) and fitted with a plastic cover. Note the polarity plug at 


3AG fuse, It was now time for some bottom left (positive earth in this case). 
real troubleshooting. 


Overhauling the electronics the output transistor (2N301, VT6) transistor out. I then tested it using 
Because the speaker transformerhad from its socket This is done by simply the diode test facility on my digital 
been overheated, I decided to remove undoing two screws and pulling the multimeter (DMM). 
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You have to remove a lot of parts, including the knobs and the front panel 
escutcheon, just to replace the dial lamp (arrowed). 


Basically, if you connect the test 
leads between base and emitter, the 
readings for a germanium transistor 
should be over-range in one direction 
and around 0.25V in the other direc- 
tion. Similar readings should then be 
obtained if you connect the test leads 
between base and collector. 

Well, I didn’t get those readings! 
The 2N301 measured short circuit, so 
it was consigned to the bin. 

My next job was to search for a suit- 
able replacement, as germanium tran- 
sistors are not all that common today 
(probably even less common than 
valves, in fact). Eventually, I did find 
one in my spare parts bin and it tested 
OK. This new transistor was then fit- 
ted into place after first smearing its 
mica insulating washer with heatsink 
compound, 

I decided to leave the cover off the 
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set at this stage, so that I could first 
check for any shorts and later take 
voltage measurements. The set proved 
to be clear of any obvious shorts, so I 
then connected it to my variable power 
supply with an ammeter in series with 
the negative lead. 

Initially, I set the supply output to 
1.25V and then gradually wound it up 
to 12V. The set drew just a few milli- 
amps which indicated that there were 
still problems with the audio stages, as 
it should have been drawing around 
0.5A or more. 

Next, I checked the voltages on the 
2N301 and they were haywire. I had 
suspected from the beginning that 
quite a bit of damage had been done 
in the audio section and I now thought 
that transistor VT5 (a 2N649) might be 
faulty too. 

It was now time to really get serious 


about fixing the fault in the 
set. That meant being able to 
get at the audio section of the 
receiver but that’s easier said 
than done. 

First, I removed the screws 
that held the PC board in 
place. However, I was then 
able to move it only about a 
centimetre which gave me 
no more access to the audio 

section hidden beneath the 

audio output auto-transform- 

er. Furthermore, I couldn’t 
remove the transformer as this 
part was mounted with lugs through 
the side of the receiver case. These 
lugs are bent over flush with the case 
and soldered (it’s obviously designed 
to be fitted once only). 
Eventually, I decided to discon- 
nect one of the short leads to the 
coil tuning assembly but F still had 
problems. The three leads from the 
output transformer and the two leads 
feeding the DC into the set from the 
polarity socket were much too short to 
allow the board to be moved. In fact, 
another 50mm of insulated wire on 
these five leads would have made all 
the difference. 
In the end, I lengthened the two 
going to the polarity socket, leav- 
ing the others as they were. That 
done, I was then able to access the 
parts beneath the transformer. 
I removed transistor VT5 (2N649) 
and tested it. It checked OK but the 
2N301’s 1Q emitter resistor was a 
charred mess and the PC board had 
also been blackened due to heat — see 
photos. A nearby electrolytic capacitor 
had also suffered heat damage. 

I replaced the 12 resistor and the 
two electrolytic capacitors, as I be- 
lieved they might have been damaged. 
I then reconnected all leads and tested 
the set again, starting with a low sup- 
ply voltage and slowly increasing it 
while monitoring the current. 

As I increased the supply voltage, 
the voltage across the 1Q resistor rose 
to around 0.6V. This indicated that the 
output stage was drawing around 0.6A, 
which is roughly what it should draw 
when working properly. 

It was now time to connect an 
antenna. The set immediately burst 
into life, so I let it run for some con- 
siderable time and the 2N301 became 
only slightly warm. The sensitivity 
appeared satisfactory and the align- 
ment of the antenna, RF and oscillator 
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coils appeared to be accurate. In fact, I 
rarely see car radio tuned circuits that 
are out of alignment. 


Dial lamp 


The dial lamp had blown and re- 
placing it proved quite a chore. In 
fact, the entire front escutcheon had 
to be removed to gain access to ii — see 
photograph. This is another example 
of poor design. 

Furthermore, the original lamp was 
a12V 150mA unit but I could only find 
one rated at 300mA. That problem was 
solved by installing a 102 1W resistor 
in series with it to reduce the current 
drawn, which means that it should 
have a long life. 

As a bonus, this also reduced the 
heating effect on the plastic dial sec- 
tions, which appeared to have been 
overheated in the past. 


Pushbutton tuning 


Finally, it was time to take a look at 
the pushbutton tuning mechanism (I 
had been tuning the set manually up 
until this point). 

For those unfamiliar with these 
units, it is necessary to tune manu- 
ally to a station before setting the 
mechanism. This is done by pulling 
the press button out and then pressing 
it in hard. The mechanism is then set 
to select that particular station when 
its button is pressed. 

This procedure is then repeated for 
the other four pushbutton. 

The mechanism was still working 
correctly but the pushbuttons needed 
some restoration. First, I polished the 
tops of the pushbuttons with auto- 
motive cut and polish to improve their 
appearance. In addition, each button 
has five white recessed lines across 
it. These were looking rather shabby, 
so I “painted” the front of each but- 
ton using typing correction fluid and 
allowed them to dry. Then, using fine 
wet and dry paper | carefully sanded 
away the correction fluid on the fronts 
of the knobs, leaving just the recessed 
lines. 

The end result is not quite as good 
as I would have liked but the mark- 
ings certainly look a lot better than 
they did. 


Reverse polarity 

So what caused all the damage to the 
output stage of this set? My suspicions 
are that it had been connected to a 
power supply with reversed polarity 
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THE ORCHESTRAL COMPANY OF MELBOURNE was a well-known supplier 
of music and musical Instruments and the company also marketed radios 
under the “Aeolian” brand name during the early 1930s. The unit shown here 
is a 5-valve autodyne superhet from 1933. The valve line-up was as follows: 
57 autodyne mixer, 58 IF amplifier, 57 anode bend detector, 59 audio output 
and 80 rectifier. Photo: Historical Radio Society of Australia, Inc. 


— probably not long before it was given 
to me to overhaul. This is a mistake 
that can easily occur with a dual-po- 
larity set such as this. 

The set is a good performer but the 
designer gets the thumbs down for the 
location of the speaker auto-transform- 
er, as it obscures much of the audio 
amplifier. Additionally, the leads to 
it and other sections of the PC board 


These are the parts that 
were replaced. Note the 
corrosion on the transistor 
and the charring on the . 
resistor and one of the Nimes 
electrolytic capacitors. | 
The damage was probably 
caused by reversed supply 
polarity. 
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are too short to allow access to the 
board without disconnecting several 
wires. Five of them could easily have 
been longer without any compromise 
in performance. 

Access to the dial lamp is also poor 
and this could have easily been im- 
proved with just a little more thought. 
Still, its a nice set to have in your 
vintage car. SC 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we’ll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097 or 


send an email to silchip@siliconchip.com.au 


Balanced electret mike wanted 


I have seen and built many unbalanced electret mike 
preamps but would now like to build a phantom-powered 
balanced electret mike. To date I have not been able to find 
any circuits in previous issues. 

Ideally, the circuit would be able to mount inside an 
XLR or 6.5mm jack plug. It may also be possible to create 
a circuit that would enable an external battery if phan- 
tom power is not available but still remain balanced. (D. 
P., via email). 

@ Havea look at the Lapel Microphone Adaptor project 
in our January 2004 issue and the add-on phantom power 
circuit in the February 2004 issue (Circuit Notebook), 


How to dispose of used etchant 


A few months ago, ina flash of optimism and enthusiasm, 
Iboughta beginner’s Riston PC board kit, with a little tank, 
PC boards, sachets of developer and etchant - from a major 
electronics component retailer. I made my transparency, as 
needed and then found that I had a problem. 

Being environmentally and OH&S conscious, I began 
looking for suitable plastic bottles to put the (as yet unmade) 
solutions into. Not wanting to use old milk or juice contain- 
ers or pasta sauce glass bottles, I found that something that 
should be relatively simple to find wasn’t. 

In addition, with no MSDS (Material Safety Data Sheets), 
I am unsure whether I will have to store the solutions in- 
definitely or if there is some way to suitably deal with the 
wastes. Nowadays, you can barely walk without tripping 
over talk of environmental or personal safety, yet I found 


this an area to be curiously lacking such advice. (CG. G., 
via email). 

@ We have never been able to get a definitive answer on 
this question. For hobbyist use (ie, small volumes) the only 
practical method is to massively dilute the etchant and then 
flush it down the sewer. Alternatively, if your council has 
a regular pickup of paints, pesticides etc, use that. 


Non-corrosive silicone sealant 


Can you advise of a non-corrosive silicone that can be 

used with PC boards? I need to stabilise some electronic 
components in an area subject to fairly severe vibration. 
(M. T., Hobart, Tas). 
@ Any of the roof and gutter sealants should be suitable. 
These are neutral-curing as stated on the labelling; eg, 
Selleys Roof and Gutter Silicone or Parfix Roof, Gutter and 
Concrete Silicone. 


Cordless Tool Charging Controller 


I’ve just put together the Cordless Drill Charging Con- 
troller (SILICON CHIP, December 2006) and it seems to be 
working. However, I’m puzzled about some of your as- 
sumptions about the average drill charger and some of the 
specifications of your design. 

Inside the original charging cradle, the circuit was very 
similar to the one in your article about bringing a dead drill 
back to life. However, the plugpack for the charging cradle 
is an 18V 400mA DC supply. 

When I measured the actual charging current drawn by 
the cradle from the plugpack, it is approximately 300m<A. 


After browsing through a number 
of SILICON CHIP articles on amplifiers, 
mains-operated circuits and the like, 
I have a few questions. 

Most of the articles use 6.4mm 
spade lugs for earthing. Could a 
3.2mm ring terminal not be used or 
is there a specific reason for avoiding 
ring terminals; ie, low current capa- 
bility, weaker structure, etc? 

When rectifying AC to DC in the 
power supply modules, the approxi- 
mate output voltage with a bridge 
rectifier and smoothing capacitors 
is AGV x 1.414 = DCV. 

I’ve noticed that many of the SILI- 
CON CHIP circuits don’t seem take into 
account the 0.9-1.4V drop from the 
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diodes, Is this because it is only meant 
to be a rough approximation? 

If so, would it be damaging to a 
circuit if the stated voltage in the 
article was used. 

For example, if the article power 
supply has rails of +25V but the real 
life voltage was +23.47, would it be 
damaging to use an actual +25V. 

Irealise this 1.53V difference would 
be negligible but for a higher-powered 
circuit, the voltage difference would 
be in the order of 4-5V. 

@ You can use alternative connec- 
tors to spade lugs. 3.2mm eyelets are 
also OK. 

Power supply voltages are always 
approximate, because the transformer 


output does vary with load. 

Normally, the diode drop does not 
contribute to much voltage loss and 
the drop varies with load in any case. 
This drop is small compared to the 
transformer output voltage variation 
with load; ie, its load regulation. 

The transformer secondary volt- 
age can also be 10% higher or lower 
depending on mains voltage (line 
regulation). 

Amplifier supply voltages are 
also given as approximate values 
and may vary significantly due to 
the transformer regulation reasons. 
So a+25V supply versus +23.47V is 
not a problem. 
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The batteries in my drill (totalling 14.4V) are 1.2Ah Nicads 
(according to the manual) and charging time is stated as 
3-5 hours. Where I am confused is that on page 34 of your 
article, you say that the “top up feature provides a reduced 
charge (typically at 400mA) for an hour.” 

Noting that you use the word “typically”, I am puzzled 
as to why my charger is so different - my standard unin- 
telligent (ie, dumb) charger supplied with the drill only 
supplies a maximum of 400mA and in reality it charges at 
about 300mA which means my standard charge current is 
less than your typical reduced charge current. 

So when you talk about a “reduced charge” in your ar- 
ticle what sort of current are you suggesting is typical of a 
non-reduced charge? 

On page 38, you give an example and I’m not sure if it is 
supposed to be hypothetical or typical. You say that “ifthe 
main charge current is 3A...” — my charger clearly isn’t even 
close to that. So I guess my question is — could I substitute 
a different plugpack to provide a higher charge current to 
my charger when using the charger controller kit? 

I was also puzzled with regard to the use of the “top-up 
and trickle charging option”, This seems to make a lot of 
sense to me because I can just leave the batteries perma- 
nently on charge. However, it made me wonder if it was 
going to fully charge my batteries well in the short term 
or should I bring link 2 out to the side of the case so that I 
can charge normally when I have a flat battery or use the 
top up and trickle charge when I’m working with a battery 
that isn’t completely flat? 

You don’t specify what charging rate is used for normal 
charging so I measured it and it is 260mA when used with 
my plugpack and cradle but I measured the top-up charge 
to be exactly the same — is this correct? Does the circuit 
always deliver a charge lower than the original charger 
did on its own? 

Or is it confused by the fact that the kit seems to remem- 
ber what mode it was in before you disconnect the power? 
Is it remembering that I pressed the start button while it 
was in top-up mode and therefore when I disconnect the 
power and change the link and then reconnect the power, it 
continues in the mode it was in previously when I pressed 
the start button? 

I know that you’ve had some comments in recent edi- 
tions about the use of programmed chips versus discrete 
components and I guess my question above highlights the 
deficiency of using programmed chips. 
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I have several 3-lamp ceiling lights as well as a 2- | 


lamp unit (all incandescent). When I put a set of lamps 
in the 3-light units, one will blow after about a week, 
another will blow after about a month and the last will 
go on until the end of its normal life. 
With the 2-lamp unit, one lamp will blow after about 


a week and the remaining one will last the normal time. | 


This has been the situation for several years and I have 
given up replacing lamps until the last one blows. 


I wouldn’t have thought that the filament in a normal | 


incandescent lamp would have had enough inductance 
to create a spike of sufficient power to blow another 
similar lamp at switch-off, especially as it is in paral- 
lel with another (unless, of course, two of them are 
‘ganging up’ on the remaining one). 

In any case, I had thought of putting a mains-rated 
capacitor across the common power input (or even 
across each lamp) as a snubber device but I don’t know 
how much good this would do. On one of the 3-lamp 


| units, I even replaced the incandescent lamps with 


low-energy fluoros but one of these even blew after a 
month. Any ideas? (A. F., via email). 
è This sounds to us like a clear case of “lamp domi- 
nation syndrome” whereby one lamp kills the others 
so it can luxuriate in isolated splendour, sucking in as 
much current as it wants. Cuckoos do much the same 
thing, pushing the other chicks out of the nest so that 
they get all the food. 

Seriously, we think the CFL failure in the same fit- 
ting is the clue. The likelihood is that the lamp fitting 
is an oyster type or something similar which causes 
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the lamps to seriously overheat. That is why, when | 


the fitting only has one lamp operating, it lasts for its 
normal life. 
The only solution may be to fit lamps of minimum 


| power rating, say 40W or even 25W, to reduce the 


maximum dissipation in the fitting. In fact, you may 
find that the fitting has a label inside, stating the maxi- 
mum lamp rating. 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. 

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. 
When working on these projects use extreme care to ensure that you do not accidentally come into contact with 
mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages 
or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any 
liability for damages should anyone be killed or injured while working on a project or circuit described in any issue 
of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON 
CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip- 
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant 


government regulations and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 


applicable. 
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Had you used discrete components (which would have 
made this a lot more complex and expensive and probably 
impractical for most people — cheaper to buy a new drill 
every three months maybe), you would have fully explained 
how your circuit worked but because you programmed a 
chip, you didn’t go into as much detail. 

So my suggestion is go ahead and program chips but 
when you do, please explain more about what the chip 
is doing. In this case for instance, tell us that the chip is 
remembering the state it was in before a power failure, tell 
us how often the chip checks the links — is it just when it 
doesn’t have an existing state to return to (ie, the first time 
it is used) or is it every time it is powered up? 

Tell us how we can reset the state of the chip and make it 
forget the state it was in before — like the master reset on a 
computer where you can reboot the chip and it will return 
to the state the manufacturer originally supplied it in rather 
than the state it was in when you “hibernated” it. 

Or maybe I’m giving too much credit to what you in- 
cluded in your software for this circuit. Anyway, please 
keep up the great articles and projects. (S. W., via email). 
@ Because there are so many power tools, we only men- 
tioned typical charge values. The charger gives a wide 
range of adjustment to allow for low rate chargers such as 
the one you have. 

The top-up charge is 4x the trickle charge. So if you Fave 
set the trickle to 1/4 or more of the full charge, then the 
top-up will be the same as full charge. 

The processor looks at the link connections when it 
is necessary. That is at the start of charge for the timeout 
multiplier LK1, at the end of charge for the top-up and 
trickle link LK2 and the x5 LK3. 

Once the process has started, then the links can be 
changed without effect until the charger is restarted with 
51. The current status is remembered during power down, 
so that the charger can continue on if a power outage oc- 
curred during charging. Pressing the start switch will enable 
the new link settings to be re-read by IC1. 

It does not matter if you select top-up and trickle when 
charging a not-so-flat battery. The top-up is still valuable 
in getting the most from the batteries. 

According to our calculations, for a 1.2Ah battery pack 
and full charge current of 300mA, you should select the 
trickle at 1/5, ie, 1.2A/20 = 60mA. 300mA/60mA = 0.2. 
LK3 needs to be out and VR3 set at 0.5V. 

The top up will be approximately 240mA or 4/5 of 
300mA. 


GPS-based Frequency Reference 


With respect to the 10MHz GPS-based Frequency Ref- 
erence (SILICON CHIP, March, April, May 2007), is there 
some advantage I am not seeing in your design using the 
one-second pulses, as it looks quite complex? 

I built a version recently using a simple PLL and a 10MHz 
oven oscillator divided down to 10kHz for phase compari- 
son with a standard Jupiter 12-channel GPS which also has 
a 10kHz output. This has been extremely stable and has 
been working very well, making the whole project easy and 
simple to build. The one problem I have is that I cannot 
think of a way to measure its actual precision and stability! 
Do you have any answers? (T. P., Ashmore, Qld). 

è The only reason we’ve used one-second pulses in 
the GPS-based Frequency Reference is that the Garmin 
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GPS receiver module doesn’t have a 10kHz output. Using 
the 1pps output was therefore our only real option and it 
didn’t really add a great deal to the complexity. 

We agree that it isn’t easy to measure its actual precision 
and stability directly, if one doesn’t have a Caesium-beam 
‘atomic clock’ to use as a reference! It is only possible to 
gauge its performance indirectly, by monitoring its PLL 
error voltage. 


Volume limiter for a TV set 


I operate a motel with eight rooms, each with a Samsung 
TV set. I have problems with guests who turn up the vol- 
ume too loud, causing problems with other guests. Do you 
have a kit that | can place between the audio output and 
the speakers so that I can attenuate the volume so it would 
not go up past a preset level? (J. M., Mallacoota, Vic). 

è No kit is necessary. All you need is a resistor con- 
nected in series with the signal to the volume control po- 
tentiometer, assuming that the sets do have a conventional 
volume control knob. The value of the resistor depends on 
the resistance of the volume control and how much you 
want to curtail the loudness from the TV set. To give an 
example, ifthe volume pot is 20kQ, we suggest you try con- 
necting a 56kQ or 68kQ resistor in series with the signal to 
potentiometer. If that does not give a sufficient reduction, 
try doubling the value, to 100k or more. 

Alternatively, for a cruder approach, just connect a 470 
(or higher) 5W resistor in series with the loudspeaker. 


Fuel cut defeater has drawback 


The Fuel Cut Defeater (SILICON CHIP, February 2007) is a 
wonderfully simple way of bypassing boost limiters in some 
engines. However the way it’s configured means it should 
only be used on vehicles with a separate MAP sensor just 
for the boost limit function. 

Some cars such as early turbocharged Toyotas use the 
same MAP sensor to monitor both air flow and boost. On 
these engines, having the Defeater drop the output signal 
from 3.9V to 1.4V as the engine approaches maximum 
load and revs would result in the ECU interpreting a large 
reduction in airflow. As a consequence, the ECU would 
lean out the injectors and advance the timing under hard 
load, with the likely result being a blown head gasket at 
best and engine destruction at worst. 

A better arrangement would be to modify the circuit to 
have the output clamped at an adjustable voltage point 
which could be set on the vehicle to a voltage just below that 
which triggers the boost-cut function. Even here though, 
it may not be advisable to take the boost too much higher 
than standard, as the ECU will still be providing the timing 
and fuel figures for what it thinks is a lower air flow into 
the engine. (H. C., via email). 

@ As advised in the article, it is always advisable to 
monitor turbo boost when using the Fuel Cut Defeater. 
Having an adjustable clamp level would solve the lean- 
out and timing changes problems that you mention. To 
provide an adjustable clamped voltage you would need to 
place a trimpot wired as a variable resistor (wiper to one 
side terminal) between pin 7 of IC1b and the cathode (k) 
of diode D3. 

A 10kQ trimpot should be suitable and it can be adjusted 
so the output provides the required level to the ECU dur- 
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ing overboost. The variable resistor will act as a soft clamp 
for the MAP sensor signal introducing attenuation of the 
signal level at the IC1b threshold. This will still allow a 
rising signal with input level from the MAP sensor via 
IG1a’s output and 1kQ resistor, so that ultimate fuel cut 
out will still occur. 


Technics turntable vacillates 


I have a weird problem with a Technics $L1600 MkII 
turntable. When you place a record on it and start it, instead 
of rotating clockwise as usual, it goes back and forth about 
a quarter turn for a while before turning itself off. 

I don’t think it is the main bearing sticking, as I have 
previously put a couple of drops of sewing machine oil on 
it and it spins freely with light finger pressure. This model 
uses infrared sensing for disk size and I wonder if it may 
be something to do with this. 

The service agent I took it to were not able to repair it, 
as they could not get service manuals from Panasonic any 
more and they considered that it was probably too old to 
be worthwhile. 

Combined with an AKG P8 ES Van den Hul II cartridge 
it had a beautiful sound and gave me many years of serv- 
ice. 

Has anybody out there seen this problem? I would ap- 
preciate any advice as I’ve not been able to find anything 
like it on the internet. (R. S., Newcastle, NSW). 

© The Technics SL1600 was a very fine turntable and it 
would certainly be worthwhile to have it fixed. Technics 
used direct drive and they referred to it as having a brush- 


archive on DUDO 


e Every issue individually archived, by month and year 
ə Complete with index for each year 
+ A must-have for everyone interested in electronics 


This remarkable collection of PDFs covers every 
issue of R & H, as it was known from the 
beginning (April 1939 — price sixpence!) 
right through to the final edition of R, TV 
& H in March 1965, before it disappeared 
forever with the change of name to 
Electronics Australia. 
For the first time ever, complete and in one 
handy DVD, every article and every issue is covered. 
lf you're an old timer (or even young timer!) into vintage radio, it 
doesn't get much more vintage than this. If you're a student of 
history, this archive gives an extraordinary insight into the amazing 
breakthroughs made in radio and electronics technology following 
the war years. And speaking of the war years, R & H had some of the 
best propaganda imaginable! 
Even if you're just an electronics dabbler, there's something here to 
interest you. 


NB: Requires a computer with DVD reader to view 
— will not work on a standard audio/video DVD player 


Use the handy order form 
on page 79 of this issue 
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Tank Water Level Indi- 
cator, July 2007: unfor- 
tunately, testing in an 
actual tank has shown 
that the 10 resistor values 
shown in the sensor string 
on page 34 are seriously 
in error. The corrected 
values are shown in this 
diagram which shows 
the relevant portion of 
last month’s circuit. The 
resistor values are shown 
for R1 to R10, together 
with effective sensor re- 
sistance which is brought 
into play as each sensor 
is successively covered 


SENSOR 11] | 
(245k) 


SENSOR 107] 
(261k) 
SENSOR 9 [7] 
(276k) 
SENSOR 8 [7 
(298k) 
SENSOR 7 [7] 
(322k) 
SENSOR 6 [7] 
(338k) 


SENSOR 5 [7] 
(370k) 


SENSOR 4 [1 
(403k) 

SENSOR 3 [7 
(420k) 


SENSOR 2 [| 
(470k} 


R10 3.9M 
R? 4.7M 
R8 6.8M 
R7 2.7M 
Ró 6.8M 
R5 3.9M 
R4 4.7M 
R3 10M 
R2 3.9M 


RI 470k 


by water. SENSOR 1 


less DC motor but it was really a 3-phase AC induction 
motor with tachometric feedback. 

There evidently is some problem with the drive circuitry 
but we are not familiar with it and so we are not able to 
give you a specific pointer. 

Perhaps one of our readers has a manual or has experi- 
ence with this problem. SC 


CSIRO 


CSIRO is seeking two motivated and enthusiastic engineers, 
capable of working both independently and within a team 
environment to build new instruments for mapping minerals in 
the mine environment. As one of the successful candidates you 
will be innovative and creative, having considerable electronic/ 
electrical and/or mechanical/optical design experience, a high 
level of software skills, and an ability to get jobs finished. 
You must be prepared to participate in field work at remote 
locations such as mines in Australia, and possibly overseas. 


The position is available immediately, and the appointment 
will be for a three year term. 


The successful applicant will be employed by CSIRO 
Exploration and Mining and will be based in Sydney 
(North Ryde) NSW. 

Salary Range: 

Ref Number: 2007/612 
Engineer — $64k-$81k pa (plus Superannuation) 
Ref Number: 2007/613 
Senior Engineer — $86k-$115k pa (plus Superannuation) 
For selection documentation and details on how to apply visit 
http://www.csiro.au/careers 
Alternatively contact 1300 301 509 
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The very latest from the renowned audio design guru. 
A collection of 35 classic magazine articles offering a 
| dependable methodology for designing audio power 
| amplifiers in a way that improves performance at every 
> Za | point without significantly increasing cost. Includes 
a m compressors/limiters, hybrid bipolar/FET amps, elec- 
ia 


tronic switching and more. 474 pages in paperback. 
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Drives and 
Power Electronics 


Te 


An essential reference for engineers and anyone who wishes Do 
to design or use variable speed drives for induction motors. 
As reviewed in SILICON CHIP September 2003. 288 pages. 


licrocontts 
Projects ne Through graded projects introduces the fundamentals of 
for the 8051 microelectronics, the 8051 family, programming in C and 
faa the use of aC compiler. Provides an interesting, enjoy- 
J 7 able and easily mastered alternative to more theoretical 


e textbooks. 178 pages in paperback. 


EMC 
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Widely regarded as the standard text on EMC, provides all the Designers 


key information needed to meet the requirements of the EMC 
Directive. Most importantly, it shows how to incorporate EMC 
principles into the product design process, avoiding cost and 
performance penalties, meeting the needs of specific stand gs 
ards and resulting in a better overall product. 

360 pages in paperback. 


Anyone interested in ports, transducer interfacing, analog to dig- 

ital conversion, convolution, filters or digital/analog conversion 

will benefit from reading this book. The principals precede the 

applications to provide genuine understanding and encourage 
further development. 302 pages in paperback. 


The latest guide to RF design for engineers, technicians, stu- 
dents and enthusiasts. Covers key topics in RF: analog design 
principles, transmission lines, couplers, transformers, ampli- 

fiers, oscillators, modulation, transmitters and receivers, 
propagation & antennas. 279 pages in paperback. 


eye Weyer}. 


ATO f 
TECHNIQUES Covers all the analog electronics needed in a wide range of 

PS higher education programs: first degrees in electronic engi- 
( 2 ) neering, experimental science course, MSc electronics and 
i J t M electronics units for HNDs. Supported by numerous worked 


examples and experimental exercises. 312 pages paperback. 
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GREAT BOOKS FOR 


lo Power 
‘npiiier Design Lt SUE 
Handbook Reduced in price from previous edition! From one of 
the world’s most respected audio authorities. New 4th 
edition is more comprehensive than ever — now with new 
chapters on Class D amplifiers and DC servos. 

Now even bigger — 465 pages in paperback. 

64 See the review in September 2006 issue. 


For anyone involved in designing, adapting and using analog 
and digital audio equipment. Covers tape recording, tuners 
and receivers, preamplifiers, voltage amplifiers, audio power 
amplifiers, compact disc technology & digital audio, test & 
measurement, loudspeaker crossover systems, power sup- 
plies and noise reduction systems. 375 pages in soft cover. 


Essential reading for electronics designers and students 
alike. It will answer questions about core analog theory and 
design principles as well as offering practical design ideas. 
Many of the circuits taken from lan Hickman’'s 

magazine articles. 294 pages in soft cover. 


Via rown. <l 30) n JI. 
An easy-to-follow, step-by-step text for a wide variety of 
power supplies. All described in simple language. Anyone 
with a basic knowledge of electronics can create a very com- l 
plicated power supply design. 265 pages in paperback. 


f iin 
Video Scrambling & — s 


Ever wondered how they scramble video on cable and sat- 
ellite TV? This book tells you! Encoding/decoding systems 
(analog and digital systems), encryption, even schematics 
and details of several encoder and decoder circuits for ex- 
perimentation. For both the hobbyist and the professional. 
290 pages in paperback. 


A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in 
Silicon Chip February 2004. 319 pages in paperback. 
= ~ 
Comp} 
Referer 
Red Hat 


: rm x 
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If you're into Linux you've got to have this latest 
omnibus reference covering Red Hat Enterprise Linux 

s and Fedora. Great for internet server management, 

firewalls, encryption, authentication and more. 
Includes DVD. 832 pages, soft covers. 


Fedora Edition 
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Applicable to Australian trades-level courses including NE10 
AC Machines, NE12 Synchronous Machines and the AC 
part of NE30 Electric Motor Control and Protection. 

| Brings together up-to-date aspects of the field, covering 
polyphase induction motors, single-phase motors, 
synchronous machines and polyphase motor starting. 
160 pages in paperback. 


Brand new edition of this amazingly popular book. 
Intended for non-specialist users of electric motors 
we, and drives, filling the gap between academic texts and J 
Sa general “handbooks”. Explores all of the widely-used | 
Í modern types of motor and drive including convention- 
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Compiled by Texas Instruments, this is the closest thing to a 
“bible” on op amps. This is an engineer's reference with lots 
of theory, plenty of maths and right up-to-the-minute 
with modern devices. Not cheap but 
worth every cent. 478 pages, soft covers. 


A unique and practical guide to getting up and running 
with the PIC. It assumes no knowledge of microcontrol- 
jers — ideal introduction for students, teachers, technicians 
and electronics enthusiasts. Revised 3rd edition focuses 
entirely on re-programmable flash PICs such as 16F54, 
16F84 12F508 and 12F675. 226 pages in paperback. 


Based on popular short courses on the PIC, for profes- 
sionals, students and teachers. Can be used at a variety of 
= levels. An ideal introduction to the world of micrecontrol- 
lers. 255 pages in paperback. 


This remarkable archival collection spans nearly three decades of sex SCIENTIFIC | Many thousands of copies now sold. Two incredible 
Australia's own "Radio and Hobbies" Radio TV and Hobbies”. Every Y AE DN = CDs containing over 1000 classic projects, sourced 
article has been scanned into PDF format - ready to read at your f° VE from Scientific American over the past 73 years — 


leisure on your computer (obviously, a computer DVD-ROM reader | 
is required along with Acrobat Reader). For history buffs, it's worth 
weight in gold. For vintage radio enthusiasts, what could be 
better? For anyone interested in electronics, this is 

one which you MUST have in your collection! 


and covering every field of science. This new "Dr 
Shawn” edition is the latest version — it's said to be 
even more user friendly with much more information 
and data. Runs with any browser. Recommended by the 
National Science Teachers Association (USA). 


NOTE: ALL PRICES ARE PLUS P&P - SEE BELOW. TAX INVOICE - SILICON CHIP PUBLICATIONS aan 49 003 205 490 


PD (AG MACHINES sisicsessssstésssessinscisass WA eiiis $66.00 
[] AMATEUR SCIENTIST GD. ..secccsssssesessssssssssesssssssssesnececsneeesesees $62.00 Your Name 
[(_] ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT... esses $88.00 RRR- 
(T] ANALOG ELECTRONICS ..ssssseevosvsvonessoruosensresovuszsnnenesosserereses $100.00 
Address 

[7] AUDIO ELECTRONICS ...cesssosessssssssssscsonsgnyyvescossssesessssessiGebeees $101.00 
[7] AUDIO POWER AMPLIFIER DESIGN 00. cesses $87.00 Postcode 
(7] COMPLETE REFERENCE RED HAT „isisisi $89.00 
[7] DVD PLAYERS AND DRIVES ........scccccscsssssescscsssesssecssseeesensneess $85.00 Daytime Phone No. ( ) i 
[7] ELECTRIC MOTORS AND DRIVES........cc..scccsccscsesesteeseessneesees $55.00 m 
T] EMG FOR PRODUCT DESIGNERS vvii $415.00 Email ” @ 
[7] INTERFACING WITH Coo. cccsscsssesssssecsssneeseseeasseessnssesnenenses $68.00 "N 
[T] M'CONTROLLER PROJECTS IN C FOR 8051 .c..scccssssccsteeeee pargo ent elalls: 
z OP AMPS FOR EVERYONE .......scccssssssessescsssssssnvenecsssssasenseaies $137.00 [7] Cheque/Money Order enclosed OR 

PIC IN PRACTICE sccsecsseeS2S36Gescssssveses MURAI ieo RNR ves $60.00 . l 
=] Pic MICROCONTROLLER - PERSONAL INTRO COURSE......$52.00 PATOS my credit card — [ VisaCard  [] MasterCard 
[—] POWER SUPPLY COOKBOOK... $109.00 yp. o on 
[_] PRACTICAL RF HANDBOOK n... $80.00 
[T] PRACT. VARIABLE SPEED DRIVES/POWER ELECT. ......0....00 $94.00 signature l Card expiry date 
[T] RADIO, TV AND HOBBIES ON DVD-ROM n.se $62.00 
[_] SELF ON AUDIO (2ND EDITION) ......ccssesccsseesesesessteertesneesnes $83.00 
{7} VIDEO SCRAMBLING/DESCRAMBLING .........c.:sccsseeeceeeenees $95.00 BOOK TOTAL: $resescsssree PLUS P&P! $ecnsseasercnne — ORDER TOTALS AU... core 


“ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 


p 
synchronous and reluctance. 384 pages, soft cover pte ; 3 Eat irer 


A al & brushless DC, induction motors, steppers, servos, Op Am S 


MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


_] Master Card 
Te a he 


[d Visa Card 
CardNo. || | 
Signature 

Name 

Street 


Suburb/town 


Phone: Fax: 


CLASSIFIED ADVERTISING RATES 


Advertising rates for these pages: Classified ads: $27.00 (incl. GST} for up to 20 
words plus 80 cents for each additional word. Display ads: $49.50 (incl. GST) per 
column centimetre (max. 10cm). Closing date: 5 weeks prior to month of sale. 
To book your classified ad, email the text to silicon@siliconchip.com.au and 
include your credit card details, or fax (02) 9939 2648, or post to Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW, Australia 2097. 


Enclosed is my cheque/money order for $ 


CEACE Gee 


or please debit my 


Card expiry date / 


Postcode 


Email: 


a a E 


Applications 


Acoustics 
Radio Frequency 

AC/DC Electromagnetics 
Fluid Dynamics 
Structural Mechanics © 
Nanotechnology 

Earth Sciences 
Unlimited Multiphysics 


6GHz Patch Antenna 


Request your FREE CD... 
www.technic.com.au/se 


COMSOL Multiphysics software - 


ms . : GPO Box 879 Hobart TAS 7001 Australia 
Technic Pty Ltd | Tei: +61 (0)3 6224 8600 Email: info@technie.com.au 


Distributed by Technic Pty Ltd 


FOR SALE 


More control solutions for you: 

NEW Radio Modules: Zigbee Radio 
Modem 1km, Bluetooth Serial Modem 
100m. 

NEW Ethernet Modules: Ethernet to 
RS232/R$422/RS485 1, 2, 4 & 8-port 
Modules. 

NEW Protocol Gateways: Lonworks 
to Modbus, Profibus to Modbus, Can 
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(J1939) to Modbus, AB-DF1 to Modbus, 
Hart to Modbus and more. 

NEW M325 Microstepping Bipolar Step- 
per Driver only $99. 

NEW 5000z-in plus Stepper Motor: 
may not be the fastest motor on the 
block but it has real grunt. 

NEW USB 8 Relay and 4 isolated input 
card. 

NEW 20-Amp DC Motor Speed Con- 
troller. 

Low Cost Dual DC Amplifier Kit: 


ELNEC IC PROGRAMMERS 
High quality 
Realistic prices 
Free software updates 
Large range of adaptors 
Windows 95/98/Me/NT/2k/XP 


CLEVERSCOPE 

USB OSCILLOSCOPES 
2 X 100MSa/s 10bit inputs + trigger 
100MHZz bandwidth | 
8 x digital inputs 2e 
4M samples/input "=S: 
Sig-gen + spectrum analyser 
Windows 98/Me/NT/2k/XP 


IMAGECRAFT C COMPILERS 
ANSI C compilers, Windows IDE 
AVR, TMS430, ARM7/ARM9 
68HC08, 68HC11, 6BBHC12 


GRANTRONICS PTY LTD 
www.grantronics.com.au 


perfect for Data Acquisition. Amplify 
signals from 1.5 to 10 or reduce signals 
by a factor of 0.7 to 0.1. 

Electronic Thermostats with digital 
temperature display, 2 control relays. 
Can be used in heating and cooling. 
NTC thermistor or J T/C or Pti00 sen- 
sors. 

Isolated and Non Isolated R$232 to 
RS485 converters. 

USB to RS422/RS485 converter with 
1500V isolation, RTS or Auto Data Flow 
control. 

Signal Conditioners — non isolated 
and isolated: Convert thermocouples, 
RTDs to 4-20mA or 0-10V. Fully pro- 
grammable. 

Stepper Motors: we have a selection 
of Stepper motors for hobby and high 
torque CNC applications. 

DC Motors for both hobby and high 
torque applications. 

DC, Stepper and Servo Motor control- 
ler kits. 

Serial and Parallel Port relay control- 
ler cards. 

PIC MicroProgrammers: serial and 
USB port operated. 

Switch Mode, Battery Chargers and 
DC-DC converters. 

Full details and credit card ordering 
available at www.oceancontrols.com.au 
Helping to put you in control. 


www.siliconchip.com.au 


The world's lowest cost controller 
with inbuilt operator interface 


e 12 digital I/O 

e 2 line LCD za 

e 5 push buttons = 

ə Expandable z 

e Easy to program $164 
Developer's Kit $197 includes programming cable & software 


Made in Australia - used world-wide 
plat-sc.com 


SPEAKERBITS 


Hl- i SPEAKER REPAIRS 


YOUR EXPERT SPEAKER REPAIR SPECIALISTS 


Specialising in UK, US and Danish brands. 
Speakerbits are your vintage, rare and collectable speaker 
repairexperts. Foam surrounds, voice coils, complete 
recone kits and more. Original OEM parts for Scan-Speak, 
Dynaudio, Tannoy, JBL ElectroVoice and others! 


tel: 03 9647 7000 ww 


20 years experience! 


ELECTRONICS ENTHUSIAST’S Ga- 
rage Sale: Please check www.kestar. 
com.au for details. Components and 
miscellaneous bits and pieces. Adelaide 
metropolitan area. 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. Ph 
(02) 9738 0330. sales @rcsradio.com. 
au, www.rcsradio.com.au 


LEDs! Cree X-Lamp XR-E LEDs 
$14.50. NOS standard and superbright 
brandname LEDs from just a few cents 
each. 20 x 2 OLED displays $35. Also 


www.siliconchip.com.au 


® More frequent updates — every 2.5 seconds! 
® More alarm settings — over 70 parameters! 
è More highs, lows and graphs — over 80 in all! 


With the Vantage Pro2 Weather Station 
you get incredibly detailed information on: 
Wind - direction and strength 

Rainfall — current, recent patterns etc. 
Temperature — current, wind chill, etc. 
Barometric pressure — current and trends 
Humidity & dewpoint — current and 24 hrs 
And your own local forecast. You'll be 
more accurate than the weather bureau! 
Available in wired or wireless models 
(wireless transmission up to 300m!) 


ECOW ATC H 


Unit 5, 17 Southfork Dve Kilsyth, Vic 3137 
Tel: (03) 9761 7040 Fax (03) 9761 7050 
www. davisinstruments.com.au 


e Panel Antennas 

e Ceiling Antennas 

e Low-loss 50 cable 

e Connectors 

e Pigtails 

e Access Points 

e Masts 

e Amplifiers 

èe Power-over-Ethernet 
& External Enclosures — 


LED drivers, kits and all sorts of other 
stuff. www.ledsales.com.au 


PCBs MADE, ONE OR MANY. Any 


VIDEO - AUDIO - PC 


distribution amps splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 
bulk vga cable - wallplates 
DVS5c & OVS5s 
High Performance 


Video / S-Video 
and Audio Splitters 


GHEE 
kd oededesscees 


heesséenesces 


BUSSES S 6-0 8-6 
 ©00080000200 


MD12 Media Distribution Amplifi 


QUEST |a 


Quest AV, 


VGA Splitter 
VGS2 


HQ VGA 
Cables 


AWP1 
A-V Wallplate 


+O. 
Come to the 
Quest Electronics’ Pty bmiled abn 83 003 501 282 t/a Questronix 
Products, Specials & Pricelist at www.questronix.com.au 


fax (02) 4341 2795 phone (02) 4343 1970 
email: questav@questronix.com.au 


www. dontronics.com has 300 selected 
hardware and software products avail- 
able from over 40 world wide manufactur- 
ers, and authors. 

Olimex Development Boards & Tools: 
ARM, AVR, MAXQ, MSP430 and PIC. 
Atmel Programmers And Compilers: 
STK500, Codevision C, Bascom AVR, 
FED AVIDICY Pro, MikroElektronika Basic 
and Pascal, Flash File support, and boot 
loaders. 

PilCmicro Programmers And Compilers: 
microEngineering Labs USB programmers, 
adapters, and Basic Compilers, DIY (Kit- 
srus) USB programmers, MikroElektronika 
Basic, Pascal, DSpic Pascal Compilers, 
CCS C, FEDC, Hi-Tech C, MikroElektronika 
C, disassembler and hex tools. 

CAN: Lawicell CANUSB, CAN232 

FTDI: USB Family of IC ‘s. FT232RL, 
FT2452RL, also BL and others. 
4DSystems LCD/Graphics: Add VGA 
monitor, or OLED LCD to your micro. Simple 
Serial I/F. 

Heaps And Heaps Of USB Products: 
TTL, RS-232, RS-485, modules, cables, 
analyzers, CRO’s. 

Popular Easysync USB To RS$-232 
Cable: Works when the others fail. Only 
one recommended by CBUS. Money back 
guarantee. 


www.dontronics-shop.com 
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Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
individuals to join our team to assist us in achieving our 
goals. 


We pride ourselves on the technical knowledge of our 
staff. Do you think that the following statements describe 
you? Please put a tick in the hoxes that do: 


O Knowledge of electronics, particularly at component level. 
O Assemble projects or kits yourself for car, computer, audio, etc. 
O Have empathy with olhers who have the same interest as you. 
O May have worked in some retail already (not obligatory). 
O Have energy, enthusiasm and a personality that enjoys 
helping people. 
C Appreciates an opportunity for future advancement. 
O Have an eye for detail. 


RFMA 


DOWNLOAD ou ` CATALOG AT 


WORLDWIDE ELECTRONIC COMPONENTS 
PO Box 631, Hillarys, WA 6923 
Ph: (08) 9307 1205 Fax: Oa se 7309 
nail: worcom@iinet.ne 


format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 


PCB CARBIDE DRILLS $3.50ea (new). 
Riston coated Laminate. PCBs made, 
great prices. acetronics @acetronics. 
com.au Phone (02) 9600 6832. 


AMPLIFIER BUILDERS: ezChassis® 
pre-punched cabinets make all your 
DIY amplifier projects easier and pro- 
fessional looking. Matching heatsinks 
and hardware. www.designbuildlisten. 
com 


SURPLUS SALE, LAMINA BL2000, 
BL3000, BL4000, White, Red, Green, 
Amber, RGB, HIGH POWER LEDs, 
also heatsinks, optical lenses and wiring 
harnesses for sale. LEDs range from 4 
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Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


RF Modules Australia 


Low Power Wireless Connectivit 


BIM1-151.300-10| Applications: | NEW! BiM2A 
VHF FM Transceiver Rural | UHE FM Transceiver _- 
ga In Stock NOW!| Utilities In Stock NOW! ome si 
=, Range:5km+| Industrial Range: 500m+ ONAN 
te" Power: 100mW| Commercial | Power: 25mW \“« 
\-=  Datarate 10kbps| Government | Data rate 64kbps" 
Also: 151.275 & 151.6MHz| Meter Reading | 38mm x 23mm x 4mm 


~RADIOMETRIX: Low Power, Licence Exempt Radio Modules 


RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250. 
Ph: 03-6331-6789. Email: sales@rfmodules.com.au. Web: rfmodules.com.au 


Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 
competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Send to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
P.O. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


Jaycar Electronics is an equal opportunity employer and 
actively pramotes staff from within the organisation. 


Printed Circuit Board Manufacture 
48-Hour service + High quality * Low lige 
; 1 offs to any quantity ; 


x Artwork design ifrequired 477-4 
D Call for obligation free quote..¢ d ¢ 


Watts to 104 Watts. Contact: Gee-Tek 
P/L, Tel (03) 5223 3555 or www.led. 
gee-tek.com.au for prices and infor- 
mation. 


KIT ASSEMBLY 


NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

@ Australia wide service 

® Small production runs 

@ Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 


CUSTOMERS: Truscotts Electronic 
World — large range of semiconductors 
and passive components for industry, 
hobbyist and amateur projects includ- 
ing Drew Diamond. 27 The Mall, South 
Croydon, Melbourne (03) 9723 3860 
electronicworld @ optusnet.com.au 


Advertising Index 
555 Electronics 


Dontronics 
Ecowatch 

FreeNet Antennas 
Grantronics 
Harbuch Electronics 
Instant PCBs 


JED Microprocessors 
Measurement innovation 
Microgram Computers 
MicroZed Computers 
Oatley Electronics 
Ocean Controls 


Quest Electronics 


Radio & Hobbies DVD Archive.... 


RCS Radio 

Richard Foot Pty Ltd 
RF Modules 

Rockby Electronics 
Sesame Electronics 
SC Perf. Electronics For Cars 
Silicon Chip Binders 


Silicon Chip Bookshop 


Silicon Chip Subscriptions 
Siomar 

Speakerbits 

Splat Controls 

Technic 

Trio Smartcal 

Wagner Electronics 
Westek 


Worldwide Elect. Components .. 


PC Boards 


Printed circuit boards for SILICON 
CHIP designs can be obtained from 
RCS Radio Pty Ltd. Phone (02) 9738 


0330. Fax (02) 9738 0334. 


www. siliconchip.com.au 
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